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ABSTRACT

Corporate Tracde Payments (CTP's) are a recent
development in electronic funds transfer (EFT) technology.
Essentially thev are a commercial payment system that
replaces paper checks with electronic data which are
transmitted via the automated clearing house system. This
thesis analyzed the potential use of CTP's by the Navy for
making vendor pavments. The thesis reviewed EFT in general
and CTP's 1n particular. It performed a cost comparison
between checks and CTP's, and predicted whether using CTP's
would be cost beneficial to the Navy. A survey of private
sector companies was condugted to solicit primary market
data about using CTP's. The respondents' data were

statistically tested to identify possible vendor concerns

and needs.
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I. INTRODUCTION

A, PURPCSE

The purpose of this thesis 1s to develop information
apout the potential use of Corporate Trade Payments by the
Navy. Corporate Trade Payments are a recently developed
electronic payment mechanism that eliminates paper documents
(checks) from bill paying procedures. Their use by the Navy
for paying vendors could result in more efficient processing
and timely disbursement of funds. Whether their use would
be cost pkeneficial, or otherwise desirable, 1s examined in
this thesis. The information it systematically develops is
intended to give decision makers within the Financial
Systems, Policy and Planning Operations Directorate, Navy
Accounting and Finance Center, a basis for considering using

Corporate Trade Payments in the Navy.

B. SCOPE

This thesis discusses the potential use of Corporate
Trade Payments by the Navy. Its approach 1s conceptual 1in
nature and does not address specific implementation
procedures. It makes an analysis of Corporate Trade
Payments costs and compares them to costs of checks.

Additionally, 1t surveys the environment of private

companiss now using them.
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The outline of this thesis is as

r

ollows. Chapter 11
13 3 review of electronic funds transfer's history,

tecnncology, environment and possible future. Chapter 111

specifically describes the Corporatz Trade Payment and now

oa)]

it might be used by the Government and the Navy. Chapter IV

¢

1iscusses the methodology used in determining whether
Corporate Trade Payments use would be cost beneficial for

the Navy. Chapter V is an analysis of the data that were

.,

collected. Chapter VI is an analysis of the private sector
environment in which Corporate Trade Payments are being
used. Chapter VII summarizes the thesis and states its é
conclusions. )
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1. REVIEW ¢ ELECTECONIC FUNDS TRANSEFLED
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Al PAYMENT SYSTEMS

)

The rfunction of pavment systems 1s t0 orovide & T€3a8

for conductling =sxchangss of values. These excnanges zsually

.'Avi .‘

involive zI00ds, serwvices, or rfinancial obligaticns on one
1%, and money on the other side. The money used 1n “ne y
=wrIranjs can 1nclude coln, paper money, checks, or crodilit

In3Ttruienns.  Because they facllitate the exchange process,
cayrent systems have pecome all-pervasive and essential to

the operation of our modern soclety. This is very much in

. N . B

contrast to wnat nineteentn century classical economists

wculd have thought. "

i
_ L,
Trnus Sohn Stuart Mi11l1l stated: g
-
I must be evident, however, that the mere -
ntroduction of a particular mode of exchanging
“nings for one another by first exchangin—T 'a thing
fnr money, and tnen exchanging the money for

somethilng 2lse, makes no difference in the essential
£ of transactions. . . . There cannot, 1in
intrinsically a more insignificant taing,

oncmy of soclety, than mone/, except in the

2

r
s3hort, e
N toe =eC
r
I
us
<

Tnaracte f a contrivance for sparing time and B
. . . . . 5 «
laoor. t 135 a machline for doing quickly and »
ominodiously, what would be done, thougn less quickly n
a“d commudiously, without it: and like many kinds of
machinery, 1t only exerts a distinct and independent
influencs of 1ts own when 1t gets out of order. [1]
Thiz 1dea was pased on the fundamantal concern of tihe #
3
L335.71s%s witn the "long run." In today's world, where ]

“rnee Sparing of sine and labor 1s often of the utmost

11

.
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Tl Iinated ChedXs nave net, therefors, been slgnificantly
tsplaced oy ACH payment wechanisms. [18] ol
=
L
Trnere are three specifilc ACH services that ofrfer
significant opportunity to private firms for elimirating 4
.
chnecx-tased pavments. One of these services is tue direct ‘
ircosit of pavyroll, the same service that has been very )
successful for tne Government. Another 1s the ACH by
. . ' ‘ -4
concentration transmlission, where relatively low volume but |
nign dollar amount checks are replaced. The last service is )
the corporate-to-corpcrate trade payment. Q0f these tnree,
f -~ . . . . 4
only the ACH concentration transmission is used to a .J
e
significant degree by corporations. [19]
Ficure II-1 shows the volume of checks handled by
the [ederal PReserve System. Filgure II-2 shows the volume of Y
electrenic fund transfers handled by the ACH system. Figure 1
II-3 snows the dollar amounts those volumes of checks and ]
‘ ) ‘ A o 4
2lectronic fund transfers are carryving. The significant ™ |
-
Doint to notice is the growth in EFT and the fact taat tais R
metnod moves most of the dollars in the system. (These -
ficures do nct include direct transfers betwsen banks, Y
®
T4
internal bank transfers, clearing nouses and transactions 1
_ A
retweaen correspondent banks.) [20] 1
. —_ - . . ‘4
. Beneflios of Using the ACII )
1
There are readlly identifiable benefits accruiryg :
4
. . - N *
Yothe orilginator of payments made throuah the ACHs. The 1
]
1
L
1
25
1
L
4
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S—curlty Zavyments alone 1s now in excess c¢f 1

Daynents per mcnto. [18]

]

ivate sector nas not accepted the ACH

-
i

e
=
-

caym

/
d

.

nt mecnanism as quickly as has the Government. Until
1973, ACH growth occurred malnly witnin the local regions.
Interreglonal exchanges of 1information were possible only by

e}

Lo

tne exchange of magnetic tapes, whicn was considered a ma

b

impediment. In late 1978, electronic interregional exchange
was lmplemented; the result was a trualy nationwicde ACH
payment mechanism. Electronic exchange made it practical
for corporations with nationwide operations to use the ACH
to dispurse and collect funds from all over the country.
Electronic exchange also marked tne point of greater
acceptance by the private sector. In 1975, 228,000
transactions were generated by the private sector in local
ACHs. After implementing interregional electronic exchange,
the number 1increased to more than 11 million by 1982, a
comoounded growth rate of more than 74 percent. [17]

Despite tnis high growth rate in ACH use,
estirates for private sector origination of ACH transactions
for 1984 are but in the 190 million range. This amount may
ce over 300 times larger than the number transmitted in

975, but it 1s less than 1.2 percent of the combined

[y

pusiness generated check and ACH volume. Business
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siunifilcans proclem, TO counter these COsts, the movarent
toward an electronlc pavment mecnanism 1s well underwav. it

would also appear that this movement Is pboth desirable and

One of the most significant factors 1in the
movement toward BEFT and the acceleraticon of ACH activity wvias

the action by the Treasury Cepartment in 1974 to 1mplement

)

irect deposit programs for Gevernment payments. The

greatest attention was glven to tne procram for direct
deposit of Social Security payments through the ACH's. Ip j
December of 1975, only 189,000 of the transactions processed .f

through the ACH network were Government generated. One year f
later the nuinber had grown to 4.7 million [13]. By 1684, 5
the number was over 200 million [14]. The Treasury's goal .:'
is to make 65 percent of all Government payments by EFT .;
methods by the end of fiscal 1990. Treasury data indicate
that between 1972 and 1984 the number of payments issued !

annually by the Department of the Treasury on behalf of tnhe

‘g

it WY )

various Government agencles 1lncreased by 40 percent, from

g

approximately 500 million to approximately 700 million. The

Direct Deposit Program (DD/EFT) alone has been successful in

ik ol ...!

converting nearly all of this increase to electronic

-

payments instead of paper checks. Treasury expects cost

'0

savings of more than $100 million annually when the 65

percent zoal 1s reached [15]. Direct deposit of Social

.9
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2. A Navy QOriginated Transaction Example

A possible payment transaction between the Navy
and a vendor would flow as follows:

-1- The Navy creates a NACHA formatted data
string of payment information.

-2- Prior to the settlement date, the Navy

delivers the payment data (by tape, data link, diskette or
caper listing) to its originating financial institution.
For the Navy, the ODFI would be the Federal Reserve Bank
in that area. The timing of the delivery must conform to
all local and interregional schedules.

-3- he ODFI transmits the payment information to the
local ACH.

-4- The local ACH, or originating ACH, sorts the
payment items by routing and transit numbers, Jdelivars cor
transmits the local items to local receiving financial
institutions for posting, and sends the remainder to the
interregional ACH network via hignh-speed transmission.

-5- The receiving ACH delivers or transmits the
payment information to the lccal RDFIs for pcsting.

~-6- Cn settlement day, all parties to the transacticn
effect the appropriate settlement. The rules that govern
the ACHs contain the interregional transmission schedules
and include provisions that funds must be available and
posted to the bank account at the RDFI no later than the
settlement date. [11]

c .2 2 _AsmES

3. ACH Use

In the early 1960's, more than 12 billion checks

3
!
were written annually in the United States. The current K
numger is over 35 billion and rising at the rate of 6 to 7
nercant per year [12]. The original fear that the payment ;
system might collapse due to the increasing volume is not )
now conslidered a real threat, but the labor, material and
~verhead costs to process checks have become increasingly a I

22
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The RDFI does not need electronic processing

capabilities to be a memper of an ACH association. The ACH
will provide paper print-outs of transactions to it.
Transactions listed on a print-out would then have to be
manually posted and the account holder notified of the
transaction by some means. If the RDFI has automated
capapilities or subcribes to a computer service bureau, it
receives a magnetic tape, diskette or direct transmission
from the ACH. Federal Reserve policy allows the RDFI to
select only one of the four media.

NACHA rules, along with local ACH rules, govern
all ACH transactions. One of the governhing rules reguires
that a ten-day notification transmission be sent before a
live settlement tranaction can be initiated. The ten-day
notification sends a zero dollar amount including the
routing and transit number of the receiving financial
institution, 1ts name, 1its customer's'name, and an account
number through the network. The notification transmission
alerts the RDFI that live dollar transactions will follow
and verifies the customer account information and
authorization of future transactions. Errors must be
reported to the ODFI within ten days so corrections can be
made by the originating company before the actual payment

“ransmission 1s made. [10]

21
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schedul2 wnicih is governed by the predetermined settlenent
date for tne payment.

The Feaeral Reserve system provides all computer
processiny and delivery support necessary for the ACH
operation. There is one exception to this, and that 1is the
New York regional ACH. It is operated by an association of
comwercial banks rather than the Federal Reserve. Net

settlement is still made through the Federal Reserve.

On the settlement date, all parties to the
transaction will settle simultaneously. These parties :
include the originating company or Government agency, the i
originating depository financial institution (ODFI), the i
originating ACH, the receiving ACH (if the transaction is :
interregional}, the receiving depository financial é
institution (RDFIl), and the receiving company.

The ODFI debits or credits the originating

company's account., The originating ACH debits or credits

e nsA I

the reserve account of the ODFI and, if the RDFI is a member

of the local ACH, debits or credits 1ts reserve account. I1f

the PDFl is not local, the data are sent to the receiving
financial institution's ACH where its account is debited or
credited. The receiving ACH debits or credits the account
of 1tz RDF1. The RDFI then debits or credits its member's

accounts,




interregional excnange of information. In 1575 there was
significant growth in ACH development that has continued to
the present time. Today there are 32 regional ACH
assoclations serving the United States. Most of the
regional ACH's use the clearing facilities, delivery
methods, and settlement services operated by the Federal
Reserve, although some use private processing facilities as
well.

he function of the ACH is, therefore, one of
information and funds transfer in that it performs the same
basic function as a clearing house that handles checks. The
difference 1s that the ACH passes information electrcnically
from computer to computer rather than by paper check.
Additionally, the ACH truncates tne check process. Four
separate check activifies are eliminated: (1) preparing the
check, (2) mailing the check, (3) cashing or depositing the

check, and (4) clearing the check. The level of computer

technology available permits handling large numbers of
transactions in very short periods of time.

® 1. How the ACH Process Works

Payment data flow through the ACH system in

electronic form and can represent many variations of

Y settlement. The transaction information flows in a

prescribed format according to a fixed processing/delivery

19
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environment will be aa information-based system. The
system will deal witn nformation about money. In
fact the difference between money and information
about money taxes scme definition: Checks are no
more than informaticn about the ownership of money;
electronic checks {(transfers) are the same. [9]

The concept of the automated clearing nouse (ACH) was
first formulated as a soclution to the predicted crushing
volume of paper checks. The concept was made possible by
the advances of computer technology melded with the icea
that checks are just information about the ownership of
money. The idea was that an ACH could electronically
transfer funds through a telecommunications network linking
banks, savings and loan institutions, and credit unions.
The voluminous paper flow could be eliminated.

An automated clearing house, then, is a processing and
delivery facility that provides for the distribution and
settlement of electronic debits and credits. Through a
nationwide telecommunications network linking 11,000
commercial banks, 3,500 thrift institutions, and 22,000

: companies, local ACHs can communicate with other ACHs to
}
b

exchange information about money quickly, efficiently, and

4

;. with no regard to the geographic distances involved. This

j: nationwide telecommunications network evolved from the

{; interconnectiry of lccal ACHs.

) In 1974, the National Automated Clearing House
Association (NACHA) was organized to staff and monitor
standards and reqgulations needed to facilitate the

18
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American Bankers' Assoclatlion report concerning the

mechanization of check handling in 1956 stated a primary

use for computers as the replacement "for the hands, eyves,
and the more automatic phases of mental activity." [8]
Increasing check volume required increasing use of computers
to keep up with the demands of the payment system. This
increasing use of computers by the banking industry led to

the Federal Reserve's second stage of payment system change.

C. AUTOMATED CLEARING HOUSES

In 1973, the Federal Reserve set in motion the second

e

stage of its restructuring program by inviting comments
regarding the fundamental structure of the nation's payments

mechanism. It specifically raised the question of how an

D RN

electronic funds transfer system (EFTS) could be
implemented. An EFTS substitutes electronic transactions

for paper documents. This potentially reduces the effective

»

oot
duadih

time and distance from point of initiation to point of
posting to close to zero by eliminating the physical
movement of paper. The Federal Reserve recognized that
technological evolution would have a significant effect on
the payment system.

David A. O'Connor, President, EFT Group, Inc.

summarized the effect of technology on the pavment system:
The view from the future, however, is that we are in

fact moving into an information-oriented society and
the payment system which will function in that

17
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vopulation centers of the United States. The Federal
Feserve intended for these additional check clearing centers
to result in faster, more convenient and more economical
panking service to the public. These RCPC's were able to
process a greater volume of checks in less time, due in part
to a new cdevelopment in checks--the magnetic character
recognition code (MICR). The MICR was imprinted directly on
the c..eck and permitted a rapid electronic scanning and
mechanical sorting to speed delivery of the checks to the
RCPC concentration points. The MICR reader/sorters could
process checks at a rate of 100,000 per hour. When
operating in conjunction with a computer, it could also
nandle the related payments and bookkeeping necessary for
the payment system to keep functioning. [7]

From about this point in time on, the commércial
banking industry evolved into the largest single user of
computers in the United States, except for the Government.
The reason for this is that computers, along with MICR
equipment, permitted the automated handling of checks. The
increased speed of mathematical computation provided by
computers was not a primary objective of their use because
check clearing calculations are relatively simple and
computationally short. Of far greater significance to the
banking industry was the opportunity to handle the

increasing volume of checks by electronic automation. An

16
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reauired before they could be forwarded to the bookkeepers
or pbundled into clearing house packages.

Through the 1940's and 1950's, technological progress
in the handling of checks and maintenance of accounts did
not keep pace with the changes in the volume of check
writting. In the early 1950's, 8 billion checks were
written annually in the United States [5]. In the early
1360's, more than 12 billion checks were written annually in
the United States. By 1974 the amount had risen to 28
billion and bank experts were predicting an escalaticn to 44
billion by the early 1980's [6]. There began to be serious
concern that the check processing system would collapse
during this decade due to limited clearing capacity. This
potential collapse of the predominant payment system and the
technological growth in computers then focused thinking.on a
"cashless society."

In 1971, technology gave the payment system a reprieve
from the predicted collapse. The Federal Reserve System
undertook a two stage program to restructure the nation's
payments mechanism through the use of organizational change
and recent technological developments.

The first stage of the restructuring was the
establishment of a series of regional check processing
centers (RCPC's). The RCPCs were concentrated in the East,

wWest, and mid-West in basic alignment with the major

15
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checks written for more than $10,000 represent 8J percent

oy Tt
e}
rh

of the dollar value of funds transferred by check. [3]

The check payment system is operated by commercial
banks acting individually, through correspondent banks and
other direct relationships, and through local
clearinghouses. The Federal Reserve System assists this
operation by establishing standards and procedures and by

operating a national clearing system, the arterial flow for

checks. This flow mechanism for checks has been necessary
because of legal technicalities and banking custom which
required the paper checks to follow the flow of financial

information through the communications network. Therefore,

WP SR RGN DA T L

even though the banking industry is highly automated, the
payments system is still highly labor intensive because of
the paper handling requirements.

Check handling in most banks in the United States was

Aokttt tar 0 AL,

partially mechanized by 1940 [4]. The machines used were

mechanical sorters and tabulators that provided a method of

- proving deposits by entering the amounts of the checks

rg rhrough a keyboard. The checks proved could then be ‘
. mechanically conveyed to a selected bin. These machines 1
B :
e represented a marked improvement over the earlier method of $
q manually listing and sorting and could process between 1,000 q
E and 1,200 checks per hour. At this minimal level of X

1
s '
" automation, further handling of the checks was still 5
‘ 0
5 :
5 \
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In order for checks to function as a pavment mechanisn
there must exist a thorough network of communications,

transportation, and computers tc clear them from account to

MR-~ AT -"Q
L ]
ey, 1)

e

account. The clearing mechanism operating in the United

- au

States today is probkably the most efficient paper-criented

I § WA

communications system in the nation. The clearinyg process
is operated as a partnership between the Federal Reserve and

the larger commercial banks. The commercial banks prepare

0 R

and presort the checks for entry into the system and the

Federal Reserve maintains the arterial flow of checks

between and within its districts.

Certain advantages have favored the widespread use of
checking accounts as a means of payment. Checks can be
drawn for the exact amount of payment, thereby eliminating
the need for ;hange. Checks can be transported easily,
regardless of the distance involved. When endorsed by the
payee, the check serves as a receipt of payment. fhe great
majority of checks change hands only once, beginning with
the payor and ending with the payee. The checks are, in
effect, just a series of paper orders to the banks to adjust
their books in accordance with the depositors' wishes.

Although checks are responsible for well over 90

percent of the total dollar value of payment transactions

made, the tyvical check size is relatively small. More than

half are written for amounts less than $50. The 1 percent

3 13
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essence and competition and technology run at greaxnacx

speed, there must be a much greater focus on tie saort run.
Whenever a significant need has been recognized for tirmely
and coust effective payments, some form of payment mechanism

nas arisen to meet that need.

B. CHECKING ACCOUNT DEPOSITS

The major part of the monetary stock of the United
States is in the form of demand deposits at commercial
banks. Demand deposits are bank liabilities arising out of
receipt of monies by a bank from its customers. These
liabilities must be paid by the bank upon demand by the
customers, who state their payment orders by means of
checks. The check 1s the device that allows transfer of
funds from one account to another to satisfy debts. This
ability to transfer balances between accounts 1is what has
made checks acceptable as the primary means of payment in
the United States.

Checks became popular in the United States in the
1870's and 1880's because of stringent restrictions placed
on the 1ssuance of currency under the National Banking Acts
of 1863 and 1865 [2]. They are today the most popular
payment mechanism. Checks can be drawn on any of the 14,000
commercial banks in the 50 states and also upon thrift
institutions that offer negotiable orders of withdrawal

(NOW} accounts.

12
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most easlily identifiable are the reduction of paperworx per
transaction, thereby eliminating labor costs. Postage and
printing expenses are also reduced. EFT offers greatar
control over cash flow because payments can be made exactly
when due, being neither early nor late. When payments can
be made in such an exact mahner, the potential for interest
penalties due to late payment and opportunity costs for lost
interest due to early payments 1is greatly reduced.

There are benefits accruing to vendors receiving
payments through the ACHs as well. Receiving a credit to an
account via the ACH is more convenient than receiving a
check because the vendor is relieved of the necessity to
deposit the check. This was found to be a potentially
significant benefit among vendors receiving payment by check
from the Navy Supply Center, Oakland, where over 1,000
vendors regularly picked up the checks in person or by bank
courier rather than wait for postal delivery. Security is
alsc improved because there is no check to be stolen from
the mail or from the recipient.

The ACH, if pressed to its fullest potential,
could possibly usher in the totally checkless society. If
electronic payment mechanisms were commonplace, vendor
invoices could stipulate that payment was due in good funds,
that is, cleared funds on a certain date. The old
expression that "the check is in the mail"” might never be

heard again.
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A cash management consultant has stated that the

technology recuired for a potentially checxless society 1s
already 1in place. The ACH can indeed crecdit and deb:t
without paper, but the fact remains that less tnan 1 percent
of the nation's payments are now handled electronicallv.
Corporations especially have yet to utilize the ACH
extensively. [21]

5. Problems of the ACH System

Factors limiting the growth of the ACH system
appear to be a lack of awareness, especially on the part of
businesses and financial institutions, and a
misunderstanding of the benefits and costs involved in
utilizing EFT. [22]

The true cost'relationship between paper-kased and
electronic transactions has been difficult to determine.
Costing in a service induspry, such as banking, is difficult
at best. Additionally, the check payment mechanism in tne
United States helps obscure the true cost of the paper-based
transaction due to the way in which banks and the Federal
Reserve charge for their services. Increased ACH use,
however, will require identifying the true costs. (23]

The check-collection system has, in the past, been
subsidized by the banking industry. While the Federal
Reserve spent over $250 million on processing checks in

1980, this amount is relatively small compared to the

. T g T C . . RN
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banxking industry's cost of $7.2 pillion. The ratio oI cost

]

vpetween Federal Resvrve and the banking industry is 1:23,.
The cost per check for the banking industry was estimated at
18 to 23 cents. This cost was not passed on to customers,
but this 1s changing. [24]

One cauée for difficulty in banks determining the
cost of EFT services is that, historically, banks have not
been particularly precise in pricing their services.
Customers often paid on the basis of the amounts of their
palances kept at the bank. As excess balances have bceen

driven down by more active cash management on the part of

corporate treasurers, banks have been forced to look more L4
closely at their pricing philosphy. There is now a clear
trend toward fees, rather than balance-oriented -
pricing [25].

The trend toward fee pricing may make the use of

the ACH mechanism more economically attractive. Both banks

- and customers may begin to realize that ACH debits and
credits are substantially less expensive per transaction

than processing a paper check. Additionally, as the

]
F-" -
: corporate world begins to feel more comfortable with the o
E surety and preciseness of ACH transactions compared to the N
} 1
. imprecise nature of checks, use of the ACH will continue to @
o R
expand. [26] !
i
1
]
@

'
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To compound the difficulty of all of this, there
1s a general lack of research information on corporate
payment practices. Major banks that are involved in
corporate-cash management have made studies of specific
corporate payment practices, but these have remained
generally proprietary and unpublished [27]. The reason for
this 1s market competition.

The cash management market is already highly

concentrated, with Jjust a few big banks fighting intensely !
to recruit or retain the same corporate customers. This

situation tends to make banks coy about costs. Bank's cash

.

management fees have remained stable since the 1370's, with

price increases being held in check, whether they cover

d"

costs or not, by competition [28]. The problem, then, in
attempting tc make net cost comparisons between ACH and
paper-based services 1s that the true costs are difficult to

arrive at.

_jiEEIVTfi.

D. GAO REVIEW OF GOVERNMENT PAYMENT PERFORMANCE

In 1978, the U.S. General Accounting Office reviewed

vr‘frvvv( g BB G SUN JEE ot

[
the Federal Government's bill paying performance. The
overall finding from this review was that payment
’. performance was good, but should be better. [29]
[ It was found that, while the payment performance was
[ nearly always good, long delays did occur and contractors
° often pelieved they were not being paid socon enough.

b 32
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Additionally, it was found that 1in many cases there wers
early payments being made that not only were ccsting the
Government opportunity costs in lost interest but were also
causing some vendors to stop offering early payment
discounts.

The cause of long payment delays was often problems in
the different agencies' receiving and acceptance procedures.

A contributing cause was that the vendors often submitted

incorrect invoices. Correct invoices were often subnitted
to the wrong payment center, too. There was, however, an

overall problem of a lack of Federal standards establishing

. It

when actual payment was due. In the Department of Defernse,
the Defense Acquisition Reqgulations did not specifically

require standard contract payment clauses which specified

oL .

payment due dates. Additionally, procurement and fiscal

5

regulations did not direct absolutely whether advantage had

to be taken of vendor payment terms. [30]

PE, VIR

Since the time of this GAO review in 1978, there have
been many changes. Payment due date standards have been

developed. Whether or not acceptance of discounts on vendor

D). NI

invoices is made now depends upon the effective annual

discount rate. The minimum acceptable effective annual J

discount rate is published each guarter by tho Department of
the Treasury and is known as the current value of funds rate

(CVFR). For the Navy, regulations require that the discount

33
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ce taken should the vendor's rate ecual or better wne
current CVFR. There 1s also a standard interest rate
published for assessing interest gpenalties should payments

not be made on time. Defense Acgquisition Regulations now

require payment due dates be written into Defense

contracts. [31]

E. FEDERAL CASH MANAGEMENT

The Federal Government's cash flow is the largest and

. N

most complex of any single (rganization in the world. The
major cash disbursements that are made include payments for #
goods and services, grants, payrolls, interest on the public 1
debt, tax refunds, social security, welfare, unemployment

insurance, and pensions. Improving the Government's

O L _SUST

financial management will necessarily reguire more efficient

S

processing and more timely handling of these disbursements. ;

The Department of the Treasury, the Office of
Management and Budget (OMB), the Federal Reserve System,
and, specifically iﬂ this study, the Navy, play key roles in
the Government's overall financial management. The
Treasury's role is supervising and managing the Government's
finances and overall control of the Government's cash.

Specific duties include collecting and disbursing funds,

porrowing cash, maintaining a central cash accounting and

«
o

v
o

reporting system, and, perhaps most importantly to this

34
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study, establishing cash manacement pclicies and procedures
to be followed by individual agencies like the Navy.

OMB's role 1is to provicde general oversignt control of
the cash management operations of all agencies, including

Treasury. 1t also administers tnhe Federal budget. In

administering the budget, it provides guidance to Government
agencies for estimating their cash outlays. The Treasury, -
in turn, uses these cash flow estimates to forecast tne :J
Government's overall cash flow.

It is the individual Government agency that then

becomes the essential link in the management of the

.0,

Government's cash, because it is expected botn to carry cut
the Treasury's casn management policies and to estimate 1ts

cash outlays as reguired by OMB.

o

The Federal Reserve's role is primarily to formulate )

]

and implement monetary policy, and for this it is Dbest f
) 1

known. It has other significant duties, however. The ‘J
Federal Reserve 1s the Government's bank. In this role, it ?
maintains the checking account on which all Governunent :
checks are drawn. Q

There is now a declared interest in improving Federal ]

casn management. In the 1970's and 1980's, sustained high-

rest rates meant that the opportunity cost becare

p
3
T
L

[6)]

ufficiently high to justify the expense of managing casn.

[t was also 1n the 1970's that the rapid gro-th in coaputer

35
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cechnoloay was coupled with telscommunicsaticnsg tachnology,.
P L Tl

Tr..z cournilng has permitted mazor advances in monitoring and

]

ontrcoliling cash flow just as 1t did in automating check

1. he Use of EFT in the Government

A3 stated earlier, the Treasurv's duties are to

UT=IV L

[
(43}

e and manage the Government's Ifinances and to
vrovide overall control of the Government's cash. Specific
initiavives directed toward these duties are being

iriiertaxen in the Treasury by the Buresau of Covernment

(23]
-
3

ancial Operations (BGFO). These initiatives fall into
four maln areas: payments, collecticns, cash management,

and Government-wilde accounting. Both initiatives concerning

payments and cash management are £focusing on 1ncreased use
of EFT in the Government. [32]

A top priority concern i1s to move away from paper
rayments oand toward a much greater reliance on electronic

rayment wmecnanisms [33]. The Federal Reserve is tue major
provider of EFT facllities to Government agencies. The twc

malor Taciilities are the Federal Reserve Communications

3
"~
i

stem (FEDWIFE) and the automated clearing house network.
The FFDWIRE svystem is similar to the ACH netwcrk in that it
15 o1 10,0 -mile, computer-based telecommunications netwerk
oat Lrmeroconnects Federal Reserve panss with soveral

Jhdr-er sormercial banks.  Through FRDWIRE, funds can o
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NIy IR

_a » o' a'ar . . AT WU AP U A o P Ty U WAL S T . W P

“ransferr=Z 1n and out of Treasurwy accounts as Jllspurssments ;
or collections. These transactlons are usually '.‘J

nonrecurring, large dollar amouvnts, tnhnat are handled
indivicually. The Treasury has used thz ACH network

differently from FEDWIRE, in that transactions processed

through it are recurring, vatch processed, and of low dollar
amounts. These characteristics dascripe the tvre of
payments peing made py the Direct Deposit Program (DD/EFT).
Since it was begun in 1976, the Direct Deposit
Program for salarilies, pensions and benefits has grown from
500 thousand to 235 million payments annually [34]. 1In
conjunction with this prougram, major marketing efforts were
successfully undertaken to encouraye greater use of this
payment mechanizm. These 2fforts included information
campalgns directed toward Government employees and a direct
mail campaign tc depository institutions not yet linked to
the ACH network. A separate mailing campaign aimed toward
corporations neadquartered in the Southern states encouraued
cusinesses to add pressure on banks to link up [35]. The
Government 1s currently disbursing nearly 40 percent of its
r=curring payments through the ACH networx by direct
deposit. Tne savings attributed to the DD/EFT Program for
27382 were 328 million. For 1983, the savings were estimated

be 329 million. [36]

e
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Tre B5SFQ 13 also worzxing on a4 l=73islacive prowosal
Tooit WouLd rz2qulre Federal employvess to pe pald by direct
=pesit [27]1. The primary purpose of this proposal is 1o
incr=ase the number of EFT payments and r2ducs the nummber of
Chiel< payments. The Treasury expects this would not only
L rprove 1ts operating efficlency and increase productivity,
out would reduce costs as well. The average savings toe
Treasury estimated for a direct deposit pavment compared Lo
s check 1s 21 cents per payment.
The Faderal Pfeserve System proviced rfree Chack-
Cleariny services until the Depository Institutions
De:=zulation and Monetary Control Act of 1%80 was inade law.
T Act regulred the Federal Reserve to price its once-free
seryimoes {381, Commercial banks that used that service nad
“. Tactor in the new costs and pass them on to their
~.:'omers. The Act also reguired pricing of ACH servi-es,
~oomr, the bederal FReserve also has a stated goal o
“o.rage the shift from paper-cased to electron:i. paynent
weecthanssms.  To nelp achleve this goal, the Federal Reserve
dii n.t price ACH services tased on the current rate of use,
Zut. ratner Jpon expected mature system volumes. This
r-=ulted in a significantly lowsr price for ACH services
tr4m mlght have been the case, It 15 eostimated that there
ffechive subsidy of aporaximately 5 cents per ACH
“tarsa tlon, neloplng to Xeop ne cost lower than a paper
23
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Drocesses such as cilalmy ) i, Check lssue
verification, and cavmert :=oon-iliation that are also
caper and labor intensive.

-5= Cost3 assocliatsa wlth Chack paynent systers are

scupected to continus o rise, even after the change to

Laber Checks.

2. ACH Benefits to th2 Government
The benefits to the CGovernment 1n using th= ACH

network to make vendor pavments include these general
cenefits ldentified earlier in this study of using the ACH.
hWe BGFC has identifisd specific penefits, as it has done

wlth proplems of the

from

chec

an ACH vendor pavynw=n

kK pavment system, to be obtained

n
¢t

T osystem: [43]

-1- The cost of an ACH vendor payment is expectad to pe
less than either a check or 2z rcayment made through
FEDWIRE. .

-2- Settlement cates can e aécurately predicted, tiaus
cash outflows from the Treasury's accounts in tne Federal
Reserve Banks can 2150 be accurately predicted.

-3- Productivity Llmporovements will e obtained from
elimination of tne vaper and labor intensive processing
inherent 1n a check payment svstenm.

Consistent! :
availlable for vendor

-,v_(" <

s e N

in nird party information wilil
s receiving Government payments.
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coT=nnially hizh start-up fix=2 I3
1= v lavel of CTP usage (rnot 37 2 =
.=Vl s, the cost of 1mplementins CTr2 °
iarrarnc =i, Benellts can net pe acnisva
sircunstances. For those corpcrations
tne pllot program, SOmMe reprogramming o
s [twar= was required. During the time

al software programs to Or:

191

Y

availacie. The start-up costs fcr tnos
f-cor 32,000 to sS1C0,000 [67]. Comzanie

tn2 same economic efficlency test to us
FFI': are. Without the potential for
CT7's may be lncapable of vieliding net
The environment in wnich <TP
~lace, then, 1s limited to the relative
~.n r=celve them by automated media. H

P

cL.orzooo o anvironment? The

.0 EZNFIs nave the necessary

3 ars actively receiving CTP traasacrti

=ilz.  This would at first apozar to L=

r-s=ri*.on on the use cof CTP's fcr —end
w12 small percentage of verndcrs coul
DU ar one of tne 100 barnxks <apan!

1nart

= 7 7 =T e e T N .
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T Tne.r own internal
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r2 CTP's were
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ing CTP's that the

a high level of use,
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rating conditions ICr Jsanxs.
It could also result in incresased exceptilion processing,
delayvs, and possible losses. The realistic effect of this
1s that acceptance of the CTP mechanism may have to walt for
updated or new banking software.

RDFIs can obtain software that will enable them to
raceive CTP's bv an auvtomated media. This software enacles
their computers to "straignt-through" process CTP's with no
human intervention recuired [485]. In many cases, 1t is
available as an update to existing software p:ovided cy the
major scftware suppliers who produce banking application
programs. In some instances, there wculd be no charge, ut
several RDFI's have estimated the cost of the software
changes to be in the range of $1G,000 to $25,000, if it
could not be obtained free of charge. These costs may not
pe accepted by some as Jjustified on the basis of the current
volume of CTP transactions.

Data indicate that EFT systems are characterized
oy large economies of scale [66]. For example, the average
cost per transaction declines continually over very large
ranges of output. The largest benefit, then, is realized
when the level of output 1s extremely high. CTP's may have
incremental costs that are less than those of checks. And
CTP's may pe significantly more cost efficient than checks

when used 1n economies cf scale. But because of tne
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carch orientad computer svstens {(“2). The inszitutions
software ust instruct these svstems 1n nancl:ng electrunic
transacticns. Because of the computers' ages anid the
existing software, there is still much manual laosor involved
in these systemns. As the volume of EIFT transactions
increases, the number of transfers reguiring excaptiocn
processing or manual handling increasss. This type of
processing 1is, as stated earller, laoor intensive, time
consuming, and costly.

These problems occur not only because ths volune
of EFT 1s increasing, but also because the existing software
that links the computers does not share a common "language"
for all types of transactions. This is one of tha problems
that affects CTP's. Because of thier newness, CTP's are
information that cannot be accomodated by some financial
institutions' software. The electronic link that connects
the computers 18 tnhere, but the computers can not talk tne
CTP language over 1t to each other. Banks in this
situation, thnen, have to translate tne CTP infcrmation into
different se2ts of terms from those that travel via automated
media 1f they want to process CTP's. Paper listing 1is the
malor alternative. And here 1is the rub.

If a bank wants a paper listing of CTP's from the

Federal Feserve's ACH, 1t must accent 2ll other 2ACH

transi=rs in th2 same medla--paper. This situat.on could
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iew, tihe RDFI 1s a commercial oank, mutual savings bank,

savings and loan asscciatlion, or credit union which captures
ACH transactions for the receiver of a payient, the vendor.
There 1s no proklem at the ACH processing facilities, but
tine Federal Reserve's ACH policy 1s to provide vayment data

to the RFDIs in only one form of output mediuin. And the

Federal Reserve operates 2321 of the 32 ACH networks. This
nedlium can be magnetic tape, diskette, automated
telecommunication, or paper printout; but, again, only one
may be selected. This means tnat RDFI's that are currently
recelving EFT transactions through the ACH by automated
nedia must receive CTP's the same way. But if they do not
possess the necessary software to handle the automated
CTP's, tnen their only alternative is tc change to a paver

listing for all transactions. Receiving ACH transactions by

paper listing is labor intensive and counter-groductive to

[N

the general concept of EFT, so tlhiere 1s a strong hesitancy
to change to that medium. Hence, there is a strong
hesitancy to process CTP's if the necessary software is
lacking.

To explaln this problem further, part of the
linkage pbetween individual financial institutions that makes
EFT possible is the software that permits computer-to-
computer information exchange. Within the back offices of

mest banks today there are 10~20 year old larges mainframe
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nypothetical situation, 300 checks mignt have been peyinas Lo f
invoices each. 1f those checks were converted to CTP's, 300
electronic transactions would then replace the 300 checxks.
Thls point 1s significant when analyzing the volume of
checkxs that might be displaced by CTP's. In a Navy example,

payment data collected at WNavy Supply Center, Oakland,

California, showed multiple checks being prepared and sent
on any gilven day to individual vendors, with many of those
checks paying multiple invoices. In this situation, check
conversion to CTP could eliminate some multiple of checks
greater than one.

The BGFO's report states not only that the CTP
could be used by the Government for vendor pavments but also
that its format best meets the Government's requirements at
this time [62]. Because of this, there would not appear to

be a requirement to develop a new format for Governinent

vendor payments. The report specifically states that the
benefits that could ove gained from a new format would not
outwelgh the propblems involved in designing that format and
writing the processing software [63].

2. CTP's Problems

The biggest problem facing the use of CTP's for

! A

vendor payments by the Government is the number of receiving =1
depository financial institutions (RDFl's), or vendors'

Pbanks, that can receive CTP's via automated media. To
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paynents [60]. The maejor cualifying factor is its f{ormat
for electronic payment data transmission. That forwat
contains the necessary data fields to carry comprehensive
information to vendors regarcing the purpose cif the payments
they receive from the Government. Because the CTP was
designed specifically for inter-company ACH payments, its
format is standardized to accept comprehensive payment data
and other information from various industry groups. This is
significant because various industry groups often have
different standards and requirements for paper payment
documents. To overcome the need to support a number of
potentially incompatible electronic interchange standards,
the CTP was designed to enable all those groups to use its
single standard for interchanging data.

The CTP format can also transmit multiple invoice
payment data using a single pavment transaction. This
capability is important to agencies who make many small
payments to individual vendors. Up to 4,990 irdividual
invoice payments to a single vendor can be consolidated into
one CTP transaction [61].

Pause should be taken here because checks can also
pay multiple invoices. During the CTP pilot program,
published statistics mentioned earlier stated that 300 CTP
transactions eliminated 3,000 checks because of the multicple

invoice paying capability. In a similar, although
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major promotional efforts [S58]. Similar efforts were

r necessary in estaplishing direct deposit as a successful
consumer payment mechanism. But the vice president 1
(treasurer's sector) of the Equitable Life Assurance Society

of America stated, "there is a lack of selling going on in

|}
e

electronic payments [59]." The Equitable Life Assurance

Society 1s a major user of CFT services, having made 6.1

! million electronic transactions in 1983, and is also a user
of CTP's. A greater selling, or marketing, effort may ke

needed to increase CTP's use.

PRSP SIIPIY ] e )

® C. USING CTP'S IN THE GOVERNMENT

et

Government agencies could use CTP's for making vendor

V)

payments through the ACH network. This would be one more

: step towards making EFT the predominant payment mechanism
for the Government. Because the CTP is an existing and

tested ACH transaction mechanism, even though not yet widely

N/

used, quick advantage could be taken of its benefits if it
1s capable of satisfying the Government's regquirements for
information transfer capacity. There may even be penefits

» in using this payment mechanism while volume is small; the

inevitable problems of implementation would be much easier

to solve while the using population is limited.

ARt il ool sdendh

» 1. CTP's Ability to Meet the Government's
Requirements

A BGFO study nas determined that CTP's could

potentially be used by the Government for making vendor ’
A
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service, lockkox [537]. Corporations may mcve cautiously
into this payment mechanism, but they will undoubtedly move.
Slow acceptance possibly indicates satisfaction with, or at
least a tolerance for, the current check payment mecinanicsm.
But the Federal Reserve continues to price fully 1ts once
free services. And banks are pbegining to charge fees egual
to their full costs. So as all of these costs are passed
on to the corporate customer, the check payment mechanism
will become increasingly more expensive. There will be
increasing positive economic incentives for using an ACH
payment mechanism like CTP's.

The benefits to be gained from using CTP's depend

[0

upon converting a large percentage of payments now made DYy

check to EFT. Net positive benefits will probanly not occur
until significant check volume 1s converted. On a per item
basis, CTP's variable costs are less costly than paper
checks' and could provicde a benefit for any number of
transactions as the cost of processing paper documents
continues to rise. But the greatest savings will occur in
high volume situations. And with high volume there will be
greater opportunity to recover the investment costs of
computer software changes and any other necessary start-up
costs required before CTP's can be used.

To encouraqge favoraple response to EFT cystems sucin as

CTP's, the institutions concerned will have to launch
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Sement services, they have been offered as "add-cn"

st=ac ¢of replacement to the paper-tased mechanisms that
air=ady =xist [56]. Operating procedures and service
features are still conceived in paper terms instead of
~.ectrenically. The result is that a transition stage
exis%s, with two payment mechanisms. Unfortunately, this
stace 1s pearing the cost of each mechanism but taking only
iimited advantage of the capabilities of the superior
system. It would, however, be unrealistic to believe that
<ver a j3ulck, much less instant, shift to CTP's could occur,
s.~C2 corporations are sc accustomed to check payment
svstems.

It 153 realistic to believe that use of CTP's will
continue "0 increase. The electronic transfer of funds has
crown considerably at the consumer level, as evicdenced by
ciract deposit. Intra-company transfer of funds by
=lectronic means has been commonplace since the 1950's and
15 3:111 the primary means of funds transfer within
conpanies. Now, with CTP's, inter-~company funds transfer by
electronic means through the ACH network 1is possible.
Feas=arcn conducted by the Trans Data Corporation has shown
than, from a list of over 20 cash management services
v -r=d oy banks, ACH funds transfer services are rated as
feest o in notential demand growth by almost all banks and

v/ almost a 2-to-1 ra+tio over the second highest rated
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exXpensive paper-check payment system 1s indeed reasonable.
But even the NACHA has stated it will not be an
instantaneous occurence [49]. Signficant use c¢f the
clearing house system by corporations is expected to he at
least several years off [50].

The past president of the NACHA stated, "Thouan
conversion to CTP's will progress over a number of vears, we
can confidently predict that our volume will have quadrupglel
by yearend (1984) [51]." Even then, volume would still be
low [52]. In numerical terms, CTP's averaged fewer than 14¢
per month during January through June 1984, peakinyg at 180
in May [S53]. By year's end, volume will probably not averags
more than 200 per month. And two officers of the largest
corporations using CTP's have also stated that full scale use
of the process will take time. The Director of Cash
Administration at Westinghouse predicted that his
corporation would need five years to implement the CTP
process fully so that 65 to 70 percent of Westinghouse's
transactions would be made by EFT [54]. The Assistant
Treasurer for Sears, Roebuck and Company has stated that he
expects a dual system with both checks and EFT to evolve.
"An instant shift to this way of payment (CTP) will not

occur," he reported [55].
A dual system of checks and EFT is highly likely. In

instances where EFT and ACH services have been offered as

45

ORS . JIRDUNII. VOO, TR, | OO N . W o

e A

.. -
.‘444 ‘JAlj‘-_;JJ .

L




ASER Al

=

v
A .

— =
r 3 -

T Y W YW X YWY
- o '

CTP's are presented. As the old saying goes, nothing breeds
success like success.
The operational success of the pilot program was,

however, generally agreed upon. The eignht corporations ti.at

~originated the CTP payments identified 40 to 50 cents

savings in banking, postage and administration costs on each
check converted [47]. Trans Data Corporation, a consulting
firm, reported that, while the value of transactions was
low, the pilot generated favorable interest among other
financial institutions and potential users. But like the
editorial, a reserved opinion was given concerning the
volume of check payments that would be displaced by
conversion to CTP's. The judgement was that no measurable

displacement was likely over the next three years. [43]

B. THE FUTURE FOR CTP'S

Many cash managers, corporate treasurers and bankers
consider EFT as the payment mechanism of the future. This
is a reasonable consideration because technologicel
advancements in computers have automated many corporate
financial functions such as payroll, accounts receivable and
payable, and check preparation. But the transfer of funds
and payment data 1s still subject to the problems associated
with physical delivery of the paper check. And that
delivery must rely heavily upon the postal service. That

EFT technology will soon change the slow, labor intensive,
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information for 1 to 130 invoices, with the averaqge pein

(2

10. The overall effect, then, was to eliminate 3,000 paper

checks.

Upon completion of the pilot program, seven more
corporations were attracted to using CTP's for maxking EFT ‘ i‘
payments. These corporations were International Telephione ]
and Telegraph Corporation; Sony (USA) Corporation; American
Hospital Supply Corporation; Black & Decker Manufacturing ﬁ
Company; United McGill Corporation; Emery Air Freight

Corporation; and California First Bank [45]. Pilot

)
ye

participants have remained in the program.

GO |

A slightly reserved opinion of the pilot program's
success was presented as an editorial in a cash manadgeiment

journal:

L!L A."_;‘ "'

[ For the most part, the participating companies
e settled payables transactions through the pilot.
X This was, of course, relatively simple to accomplish
s for the large firms involved and indicated their i
F awareness that such transactions were rather costly |
and could be handled more efficiently through this

medium., However, 300 transactions are hardly a
significant number to warrant optimism for wholesale
acceptance of the system. [46]

The point that 300 successful transactions are an |

T
[ 4
ry

insufficient number to guarantee corporate acceptance of

T
' )

CTP's is well taken. But the pilot program was primarily a

——

\ test of CTP feasibility. Acceptance may increase if

_e

additional concrete examples of benefits gained from using
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-1- accept an order to pav a commercial obligation
a.cng with all the necessary invoice information,

-Z= convert this payment and invoice informaticn into
& standardized electronic form,

-3- transmit the converted data to a vendor's
financial institution and, once there, allow it to flow
©3sily into the vendor's account, and

-4- do all of this without the use of paper
documents.

The EFT system designed to perform these functions was the
(.

CTP.

in 1983, a pilot program implementing CTP's was

3 conducted. With CTP's, corporations can both credit and
deb it their corporate customers; but during the pilot only
- credits were originated. A total of 45 corporations took
;‘I part 1n tne program, eight of which were originators of CTP
credits. The remainder were receivers of the payments. The
elignt originating corporations were Assocliates of America;

Ecuitable Life Assurance Society; Exxon; Mabsco Audio Visual

Services; Northern Trust; Xerox; Sears, Roebuck and Company;
and Westinghouse Electric Corporation. The results of the
cilct prograin were considered to be a success by the NACHA
and tne participating corporations. [44]

The pilot program lasted for six months, curing which

time 300 transactions were mace for a total dollar value of
approximately $14.5 million. A single CTP transaction can
zav a number of involces. The 300 CTP transactions made \

during the pilot program each paid and transmitted invoice

42
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}é; ) III. CORPORATE TRADE PAYMENTS (CTP'S)

A Corporate Trade Payment (CTP}) 1is an electronic
payment transmitted through the automated clearing nouse
system. It 1s similar to a direct deposit payment but,
where direct deposit is between a paying corporation or
agency and an individual, the CTP is between corporations.

Additionally, tine CTP is standardized such that woth the

payment data and invoice data can be transmitted between

corporations.

A. THE BEGINNING OF CTP'S

In 1978, the 32 local automated clearing houses were
integrated into a national network. The system worked well
for consumer transactions like direct deposit, so in 1980
the National Automated Clearing House Association began to
conduct research into the potential use of the system for
corporation~to-corporation payments. The NACHA believed
that efficiencies and cost advantages that had been achievad

by the ACH's over certain costs, such as rising parper

handling costs and postage rates, would encourage
corporations to shift from checks to EFT.

An LEFT system capable of supworting a corporation-to-

corporation payment was envisioned to nerform the following

v Ammma A m . m_m. A

basic functions: j
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Tre CTP environnment may not De as i<z as 1t nas
‘ just been painted. The CTP 1s a very new payment precnanisn.
The NACHA expects that, as more private sector companlies

begin to use them (or to approach their banks apout their

use), the RDFI's will obtain the software necessary to
process automated CTP transactions. This would be a
consequence of the sharp competition in the cash managenent

services market described earlier. EFT systems can oe

i

expensive and some institutions may resist assuining the
costs of participating. There are, however, some

competitive financlial institutions betting that such

Ty,

services will have an impact on market share, and that those

institutions that wailt too long may be left out in tne

¥, SR

{
t! cold {68]. Banks that desire to satisfy their customer's
[ demands or hope to gain customers will actively seek to .

employ the necessary soitware.

(] Another aspect of the environment is seen by
considering under what circumstances CTP's will provide the

maximum benefits. As stated in the section concerning the

b
4
}
q future of CTP's, the greatest savings in lieu of the use of
r—‘
4
- paper checks will occur 1in high volume situations. A high
§ volume situation could be expected to occur where the vendor
q vas both very large and a regular customer who received many b

individual payments. And very large vendors; such as Sears,

- Roebuck and Company; Westinghouse Electric; and Exxon (who

-
.-

wun
(9]
e

.
»
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all are already CTP users) tend to use the largest of the
commercial banks. An analysis of commercial panks by

Trans Data Corporaticn determined that over 38( percent oI
the largest banks (pased upon net assets) can currently
offer full CTP services. By 1585, the percentage 1is
expected to increase to over 90 percent [69]. The
inference, then, 1s that probably tnere are some high volune

situations that could currently be exploited by the using

CTP's. Use of CTP transactions is likely to increase as

more banks, large and small, gain the processing capability;
but there appears to be no hard impediwment tc using them now
in such beneficial situations as making multiple payments to

large vendors.

=

If the Government adopts the CTP, private sector
use of it mavy increase also. This is what occurred with

direct deposit. Extensive use of this form of EFT by tne

Government for making Social Security payments soon led to ﬁ

N

ACH consumer payment acceptance by the private sector. The

BGFO report states that representatives of NACHA, RDFI's,

. SV

the vendor community, ACH processing facilities, and other
Federal agencies believe that this could occur with CTP use

r

also [70]. And as the CTP capable environment grows, so

L. SR

also will the potential net benefits of CTP use. In
essence, the Government's use of these payment mechanisins

creates a de facto standard of aceptability and stability.
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It helps to strip away what mlgnt be considersd just faadisr
and establishes legitimacy for tie CTP paynent necnanism.
This may pe what 1s required to prompt wider use oI state-
of-the-art technology that may be unfamiliar to scme private
companies. The Treasury initiated a CTP pilot program in
1984 with a limited number of vendors participating [71].
Results cf that pilot program were not available to this
analysis.

And finally, the CTP has been dJdescribed as
overdesigned and complex [72]. So few companies and banks
are able to process 1its data format that even its accentance
and use by the Government may not increase its popularity.
Because of this possible format problem, CTP's may not

become an acceptable eccnomic alternative to check payments

for companies and banks. Large scale acceptance of CTP's

may not depend so much upon its use by the Government or

marketing efforts as it does upon a data format nmore

compatible with the private sector.
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Iv. METHODOLOGY

Tre cusstion this thesis research attempts to answer 1s
witethey rnere 1s a potential use for Corporate Trade
Payments Lv the Navy. If there were, then this commercially
avaliaple EFT payment mechanism that is operationally
successful in the private sector and that uses current
tecnnclogy could be used Navy wide to support a more
efrective and efficient vendor payment system. The analysis
used 1n formulating an answer to whether this should be done
is divided into two steps, one guantitative and the othner
cualitative, he first step, the guantitative one, is
comparing the costs of check use and CTP use to determine if
iz is cost beneficial to make payments by this medium. The
second step, the qualitative one, is analyzing information
apout CTP's provided by companies now using them. This steg
1s described in Chapter VI.

One major obstacle to potential use of CTP's was
overcome when a study commissioned by the Bureau of
Government Financial COperations determined the CTP format
for data transmission was the best currently available for
tns Government's use (73]. This was a major, and probably
most significant, obstacle to CTP use overcome. The report
#4s punlisnhed on 10 October 1984, several months after this

Lnesis research was started. Originally, this thesis
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research was to have included a similar analysis of data
formats. Because of the mcre rigorous research conducted in
the BGFO study, however, the premise that the CTP format
best meets the Government's needs was accepted. TFurther

analysis was not conducted here.

A. COMPARATIVE COSTING

The first step in the analysis of potential CTP use is

comparing the cost of the Navy's check payment method with a

CTP method. The check payment method is paper-based and

aAd

labor intensive, and operating costs tc maintain it are

o.

increasing. The critical question is whether these costs :

e,

are more than those of implementing and operating the CTP
alternative. 1If electronic payment by CTP costs less than a

comparable payment made by check, as evidenced by actual

Al

cost data obtained from research, then net cash benefits

could result from using CTP's.

i P
L ',

1
b

A major assumption in comparing costs is that there

will not be 100 percent conversion to EFT from the check

payment method. This assumption is founded upon the current

volume of commercial CTP use, the opinions regardiny CTP's
expressed by people knowledgeable about ACH transactions, -3

and an analysis of the Navy's vendor environment. This

assumption means the Navy will probably have to maintain

simultaneously both a punch card (or paper) check system and

A A A dE ek
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an EFT systen 1f CTP's are adopted. The costs c¢f poth
systems, then, will be borne by the Navy at the same time.

The cost analysis will focus con the relevant costs of
implewmenting and using CTP's. hese relevant costs are
those expected future costs of the combined check and CTP
system that will differ from the costs of the check systen
alone. The historical costs of the check system are used in
predicting some of these relevant costs. But the historical
costs themselves are not relevant to the analysis.

The comparative cost analysis first determines the
variable costs per transaction for both checks and CTP's.
This is the starting point for determining the relevant
costs. Variable costs have a predictable relationship with
volume. This relationship is such that total variable costs
will vary in direct proportion with the volume of
transactions. Therefore, any difference petween variabl»
costs for checks and CTP's will have a similar relationship
with payment volume. This variable cost difference bpetween
payment methods 1s a relevant cost. The variable cost of a
check 1s not relevant in itself, because it is the same
under either alternative. The variable cost of a CTP is
relevant only inasmuch as it differs from the variable cost
of the check(s) it replaces.

Fixed costs are then brought into the analysis. The

addition of the EFT system will convert some number of check
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nayments to CTP's, but the fixed costs of the checxk payment
mechanism will not be affected to any extent. They are thus
irrelevant. But there will be additional out-of-pocket
fixed costs attributable to the EFT system. For a CTP
payment system, these additional fixed costs would
essentially be the Navy's one-time start-up costs, or
investment costs, to modify its vendor payment and
accounting software. These costs would be relevant. Theare
would be no new eguipment purchased or additional manpower
requirements. Neither would there be any disposal of old
equipment. Therefore, there would be no other relevant
investment costs.

Some recurring fixed costs that are relevant to the
analysis might be expected. Such costs, over time, wmicht be
found to be partially variable but, at this early stage of
CTP analysis, are arbitrarily predicted to be fixed only.
They include CTP-peculiar administrative, training,
telephone, legal and printing expenses. No rational basis
for estimating a dollar cost for them has been attempted.
Their affect would be to reduce the annual savings. Because
no cost has peen estimated, no reduction 1in savings will be
made. What these costs, and any other unknown costs, could
amount to so that a Navy decision maker would be indifferent

to using CTP's will be addressed in Chapter V.
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Econony of scal

U]

must De achieved with CTP's in order

for there to be a net cash ptenefit from their use.

I b

By definition, an economy of scale refers to the fact that
the average costs of an activity tend to decline with

increases in output volume. The reason for the declining

PETT Y CRRSON

average costs 1s that the average fixed costs, or the costs

b

that must be incurred regarcless of the volume of the

output, will decrease as vclume is increased. The Navy's

PRI

one-time start-up costs for CTP's will have to be offset by
some savings in orde: for there to be a net cash benefit.
Two factors will affect how the investment costs can be i
recouped. One factor is the difference between incremental 1
variabple costs of checks and CTP's. The other is the ratio

of conversion from checks to CTP's. 1If a CTP transaction is

IA-L"'.

less expensive than a check is, then the needed savings can

[

be generated by some volume of checks being converted to
CTP's. 1I1f the ratio of conversion 1is one-to-one, each
conversion will contribute a cash benefit equal to the
difference in the incremental variable costs. But the net

cash pbenefit is dependent not only upon the incremental cost

RS TSR TR

differences but upon the ratio of conversion. If that

ratio were greater than one-to-one, then the first of

“uf
*
~

however many checks converted would contribute an amount
equal to the cdifference in the incremental costs. Each

successive check converted to that same CTP would then

'.\ . . R ."..;' -..‘AA' R
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contribute an amount equal to the full incremental cost of a

check. A CTP could conceivably be more expensive, or liave a

el L

greater incremental variable cost, than a single check. If

B

the conversion ratio c¢f check to CTP is greater than one-to-

| )

one, however, a net cash benefit could still result.

B. THE COST-BENEFIT MODEL
A cost-benefit model was constructed to support a

decision analysis. The model focused on the relevant costs

ol it

cf the Navy's check payment method and a CTP method. The

focus on relevant costs produced a model that primarily

ST O

predicted the economic efficiency of pctential CTP use by

the Navy. In other words, the model was intended to be a
reliable guide for the Navy in determining whether CTP's are
less expensive than check payments. The model does not
consider nonfinancial implications of using CTP's.

Relevant costs are the basis of the model. There are,
however, factors discused in connection with the model for
which no relevant costs were identified. The reason for
including them is that originally it was not known which
factors would generate relevant costs and which would not.
Presenting more factors than a "bare bones" model would
require helps show how the essential relationship between
costs was eventually arrived at and what factors were

considered in determining it.
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were

ccllected at the Navy 3Supelsy Je2nt2r (NEC), Oaxland
L0 -

California. NSC, Oaxland, serves as a Navy payment center
located in the 12th Naval District, bu: it pavs vendors
across the nation. Using data collect

- 1 ‘-
=d there was

considered both labor saving and economical. The ' -

g
wradictions of the model could be applicable Navy wide ana 1
-
not just at NSC, Oakland, 1f it may be assumed that NSC, E

Oaxland, does not differ significantly from other Navy

payment centers.

ia

C. PREDICTION

PSP,

The purpose of the model was to predict whether it is

]
cost. peneficial for the Navy to pay some vendors by CTP's. qj
The ultimate prediction 1s vased upon inferences from ]

vendor environment information and forecasts made on th

' B
e

basis of facts concerning costs. Absolutelv accurate
measurements of every effect were not possible, but that ?

tact should not detract from the model's ability to provice

us«ful information to Navy decision me<ers. It would be
inefficient and unrealistic to refine all the measurements,
in view of much of the uncertainty that still surrounds tne
inchoate CTP.

1. Incremental Cost Differences

Tne model tirst prs

{8
[oN

icted the difference

oetween incremental variable

(9]

o3ts for checks and CTP's.
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D = increrental cost of check - increnental cost of CTP

It 13 possible, as stated earlier, to achleve a net casn
cenefit from using CTP's whether D is positive or negative,

depending upon th

1]

ratic of conversion from cihecks to CTP's.
To 2xplain the methcdology of analysis from & dasic starting

noint, D will be considered pesitive (as was in actuality

later determlined by Jdata analvsis).

2. Conversion of Checks to CTP's

The absolute amount of the net cash benefit is d
dependent upon the percentage of checks that can be ]
converted to CTP's. Assuming, for now, that the ratico of
check to CTP conversion 1s one-to-one, let B = the ol

percentage of the total number of cltecks issueda per year

that could be converted to CTP's. Let T = the total number
of checks issued per year. iﬁ
~ 4
B = # of checks that can be converted to CTP's / T
'y
B 1is dependent upon the CTP processing capabilities of the !7

vendor environment and the numpber of checks issued annually
at NSC, Oakland.

3. Net Cash Benefit

From this basic starting point, the mnodel could

now predict the annual incremental cash savinygs from B
1
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converting to CTP's B nercent 2I the Ch=2CKs 1lssued annuallys.

Let S = the annual savirus. T=n

Tne net cash benefit is obtzined by comparing the annual
savings with the investment costs c¢f 1mplementing CTP's.

It could be expected that all the savings and
costs from implementing CTP's would noct accrue lmmedlately,
put over time. Expecting this, the nmodel had to compare
effects occurring immecdiatelv, sucn as the investment costs,
with those occurring some time i1n the future, such as
possible savings. Since a dollar in the present 1s worth
more than a dollar in the future, the future effects had to
e translated into present value eguivalents. The nodel
discounted future effects to their present values so there
could be a ready and Jjustifiabls comparison.

The model's discounting procedure is

straightforward. Let I = the 1nvestment costs and NCR =

t
(b

net cash benefit. Therefcre, ‘e nat casih benefit for the

first year will be eqgual to

waere 1 = tne standard Navio-Alre-ITo2n 10 percent Jdiscount
rate.74/ his net cash (=ne’." .5 17 r-al terws: that 1s
G
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Ted DY Uslnd Costs

]

ted discount rate 1s consicdered

@)

ar. Toe Jlire
ive ¢ private sector investmment opportunities

L

Thnat rate, because 1t 1s standardized, 3css not

with inflation as do money interest rates. Althouuh

the discount rats will not vary in proportion to inflaticrn,

[47]

D

tne Lnv

value of

193} lav]

'

b

—

not be anv adverse efrects con tie model's

The model's criterion for accepting or rejactiny
cased upon the net cash benefit, tne difference

present value of tne savings and the preszant

strent ccsts. The decision rule is to

(L

use as cost ceneficial 1f the the net casn

DECISION RULE

,

Accept 1£ NCB > 0;

eject 1f NCB < 0.

the

o

f the 1nvestment costs are totally re=coupe

2 Dositive net cash oenefit would result. From

i

th2 basic model, then, tae decision ruls would
52 a3 cosh peneficial to the Navy. The net cash

2 negative after the first year cof usinyg CTP's
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~.3¢countad s3avings are not greater tnan the

. JTP's may still prove cost benaficial in
Investment CoOst recovery just will take

model te rind hnow lony it will take 1is

thr dizcounted savinugs casn flow egual to

cos-s an? solving for the numper of years

%
L

zLlizin o2 =qguality. Thus

moer of years. The decision rule remains

=2ls opsrate at some level of uncertainty

some ISuture results. The level of

n depvends upon the assumptions the models
ssumption made 1n the basic model above was

$3avings r2main constant. In making this
=27 Tust pe made that the numoer of chacks

1vo=e ZTrP's does not change. The basic model

1:7unes that 107 percent convarsion of payments from checks
3 TTP's is poaritls ln orisr to determine an absolute value
Sor 2 por=nt.al oannia. 3aings. Recognizing tnat 100
per-ont conversi onoL- Tonsler-cd impossible in tiie short- ‘
TUr, X omore roiilstiT sl 1s then used to predict annual
327V1rngs Wita a4 Caeck---- T! conversion factor of sometinlng
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2. External Costs

Bank fees for nhandling Navy CTP's were tne najor
axternal cost factor considered potentially relevant. Tha
zituation is similar to that of bank fees for Navy
originated checks. The Federal Reserve does not charge tne
Treasury or any Government agency, such as the Navy, for
making electronic fund transfers through the Federal
Reserve's ACH network. This situation is nct expected to
change in the immediate future and was confirmec at boti the
Pricing Operations Section and the ACH Section at the San
Francisco Faderal Reserve EBank. Thus, there are no relsvanc
costs.

3. Total Incrementai CTP Zosts

Simply stated, ther= were no relevant 1incremental
variable costs identified by this researcn for the use of

CTP2's by tne Navy.

c. INCREMENTAL COST DIFFERENCE

he incremental cost difference, D, between a check and
a CTP 1s $.21434. Because there were no relevant variable
costs i1dentified for a CTP, the difference iz equal to the

full incremental variable cost of a check.

D = incremental cost of a check - incremental cost of a CTP

Q
"

$§.21434 - 2
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d. CTP Creation Cost

Creating the CTP involves the same lack of

T

incremental expense as creating the prencotification—--here 1s

no relevant cost. The CTP is an electronic data strino of

vendor payment information. It is output from tne payment
center's computer and can e recorded on magnetic tape for
selivery to a Federal Reserve Bank or sent theare directly by
data 1link.
e. Tape Cost

The prenotifications and the CTP's must be
sent from the Navy payiment centers to a Federal Reserve bank
to ke entered into the ACH network. These data may be sant
by magnetic tape or electronic data link. Both of these
capabllities exist at NSC, Oakland. The more expensive
method of delivery is by tape and is considered here. NSC,

1

Q1

Oaxland, already has daily courier runs to the Federa
feserve Bank in San Francisco. Giving extra tapes to the

courier to deliver entails no additional costs for the run.

Tapes from the NSC are held at the Federal Reserve Bank for
rhree days and then returned and may be reused. Magnetic

tapes are stock in trade for computer using organizatio

Iy

jo ]
0

e

and no measurably significant increase in tape usac~ woulg

be expected 1f CTP's are employed at NSC, Oakland. Theare :
)

ar=a, therefore, no relevant costs. 1
B

)

T4
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b. Input Preparation Cost

The organization of WNavy payment centers is
not standardized. But the cCenters are similar in respect to
the process flow and procedures employed in paying obills.
Whether a bill will eventually be paid by check or CTP,
preparing the input basically involves assembling the
necessary documents and preparing a payment voucher. These

data are entered into the automated payment system with a

check or CTP the resultant output. Thus, there are no

h

relevant costs wvecause the expense does not vary betwe=zn
alternatives.

c. Prenotification Creation Cost

The prenotification is a zero dollar entry

that must be sent through the ACH at least ten days prior to
a live CTP that would affect an account at a receiving
institution. Its purpose is to allow the receiving
institution to validate the information and insure that the
CTP that follows wlill be postable. Creating the

prenotification will be a function of the CTP sof

u
ct
Ry
g
o
-t
9}
(L\
o

}-
o3

oy the payment center. There are no relevant

t

os

S

(@]

creating the prenotification because it would be a standard

)

Q

computer outnut. And computer time 1is treated as a sunk

I

cost in this analysis.
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1. Internal Costs

a. Authorization Agreement Cost
The Navy's decision to pay vendors by CTP's
will not be a unilateral one. Vendors must agree to be paid

by that method. The NACHA CTP Notebook suggests legal

contracts between originators and receivers of CTP's be ]
estaclished to define the agreement [75)]. If this advice
were followed, the Navy would need to develop a "form j!
E
contract" to obind itself and its vendors in a CTP agreement.
There would be a development expense for that included in
the start-up cost. Once developed and written into a basic d
form, there would be no further significant cost. However,

the question has been raised by consultants whether

.

ccntracts of that type are required at all [76)]. Financial
institutions have specific responsibilities in their own

contracts with their customers and their local ACH

asscciations. A Navy originated CTP would be handled by
those institutions according to those established contracts.
All that may be required, then, between the Navy and a
vendor 1is a simple agreement that the Navy will way by CTP
and the vendor will accept it. The costs associated with
formal contracting could be eliminated. Thus, there would

pe no significant incremental costs.
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costs. These costs are all internal costs anid pertain to

creating the check and mailing 1t o tne vendor.

Incremental variable cost 2f a checkx =
Check stock cos ($.02062)
-+ Envelopes cost ($.0011)

+ Labor (Handling) cost ($.00122)

+ Postage cost ($.1%214)

Incremental variable cost of a check = 5.21434

B. INCREMENTAL CTP COSTS
The incremental variable cost for a check has been
estimated. To perform the cost comparison, the incremental
variable cost of a CTP must be estimated, too. The outline
listing below shows the cost factors that were considered in
determining that value.
-1- Internal Costs
Authorization Agreement Cost
input Preparation Cost
Prenotification Creation Cost
CTP Creation Cost
Tape Cost
-2- Ext=rnal Costs

Zanx Fees

How *t'e = oo wero alcularted z2nd thelr amounts are
expiA.n s 0 0 - followling paragraphs.
78
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3. Other Costs

Disbursement float represented neither relevant

costs nor benefits for the Navy, although disbursement float

does normally result in financial benefits for private
companies as well as for -the Department of the Treasury.
This situation needs explaining.

Payment by check allows private companies to earn
interest on funds that have not yet cleared the bank and
been credited to payees' accounts. It is a different
situation for the Navy, though. The Navy neither earns
interest on funds in the Treasury accounts nor does it
experience any float from an accounting standpoint. When
the Navy issues a check, its obligational authority is
simultaneously decreased by a like amount. There 1s no
extra use of funds for the Navy while it waits for checks to
clear. The check sent to the vendor may take some time to
clear, but no interest is earned for the Navy on those funds
while they wait in the Federal Reserve Bank. Disregarding
the Treasury's possible concerns at this time and
considering only Navy concerns, there are no tangible
relevant costs cr cash benefits.

4. Total Incremental Checik Costs

The incremental variable cost of a check

1s $.21434 calculated by summing the identified relevant
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2. External Costs

External costs are expenses attriputable to
checks but generated outside of the Navy. The only external
expense considered in this research was bank fees. There
were no relevant costs identified in this area.

The Federal Reserve System is the Government's
bank. The Treasury accounts upon which Navy vendor-gayment
checks are drawn are held there. In conventional banking,
check writers pay a clearing fee whenever they write a check
on their account. When the Navy issues a check drawn on a
Treasury account, there is no clearing fee charged to the
Navy or the Treasury. The Federal Reserve 1s required by
the Monetary Control Act of 19280 to price its check clearing
services in such a manner that fee revenucs will cover all
costs of the clearing service. A Treasury official
explained that the Federal Reserve should charge the
Treasury for clearing its checks as a reimbursable expense,

but that it is not being done. If it were, the Treasury

would pass the cost along to the Navy. A Federal Reserve
official agreed with that statement. He added that charges
are mandatory for financial institutions clearing checks
through the Federal Reserve System but that the Navy and the
Treasury were not considered in the same category as member
banks and other institutions. He foresaw no change in this

policy in the immediate future.
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stored and retrieved by the Navy. This fact needs

mentioning because it could become relevant in the future.

whether cneck storage and retrieval costs
become relevant depends upon policy changas. When the Navy
rays a vendor by Treasury check, the check is consclidated
with other Treasury checks and forwarded by the vendor's
bank to a Federal Reserve Bank. In this manner, Treasury
checks can be cleared for quick use of funds. The Federal

Reserve Bank truncateg the clearing process by microfilming

ot

[

e chnecks and preparing transaction listings, botn of which
are tnen sent to the Check Claims Group at the Treasury.

The Check Claims Group maintains the microfilm records for
six months, after which time the records are transferred to
the Treasury's Federal Records Center. The records are kept
there for an additional six years and seven montihs. There
is substantial cost in this record keeping piocedure. There
is, too, a Treasury study underway which is looking into
placing the check-record keeping requirements on the
individual check=-writing agencies -- in this particular
casae, the Navy. The potentially relevant cost of
maintaining the Navy's check records and the likelihood of a
policy change requiring the Navy to maintain its own records

is beyond the scope of this research.
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" it is an opportunity cost. The incremental handling cost
l fcr a check 1s therefore equal to

(2.1 min + 16.8 min + 2.1 min) (GS=S pay rate) .
. A
i / 2,104 checks %
5 = (21 min) ($7.33/hour) / 2,104 checks
i = $.00122/check #

1

The tihree of the machines were prone to
malfunction while operating. The inserting machine failed

| more often than the others and clearing the jams was time

. I3

consuming for the operator. No data were collected on the
rates of failure or length of down times; so, the total

I labor time used in labor cost calculations assuwmes perfect

.4’1.

machine operation.

(4) Postage Cost. Checks are mailed to the

] vendors. The rate of $.1914 per checik includes the average
discount received for the volume mailed.

(5) Admihistrative and Overhead Cost.

s Administrative and overhead costs are not relevant in this
analysis because they will not differ between the
alternativses.

L] c. Check Storage and Retrieval

Storing and retrieving checks is not a
relevar.t <cost. This 1s because ther= are no ch=Cks beiryg

q
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Oakland, this is done by a Cummins Tallvprinter. The
Tallyprinter can mark signatures on 1,000 checks per minute.
The average number of checks issued per day (based upon a 22
working day month) is 2,104 checks. The Tallyprinter must
be tended by an operator while it is running, so labor time

is equal to
(2,104 checks) (1 minute/1,000 checks) = 2.1 minutes.

Second, the checks must be inserted into
envelopes. This is done by a Pitney Bowes Insertamax II at
the rate of 125 checks per minute. The operator's labor

time is eqgual to
(2,104 checks) (1 minute/125 checks) = 16.8 minutes.

Third, the envelopas are sealed on a
Pitney Bowes sealing machine at the rate of 1,000 envelopes

per minute. Operator labor time is equal to
(2,104 envelopes) (1 minute/1,000 envelopes) = 2.1 minutes.

The three machines used in these
procedures are owned by NSC, Oakland. No costs attributaple
to them are considered relevant because they are sunx costs.
Operator labor time 1s relevant. The machines are operated

by a GS-5 Federal employee and his labor 1is relevant because
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N Internal Costs

The internal costs are the incremental variable

costs generated within the Navy when a check is issued for
payment to a vendor. Two major areas of potentielly

relevant costs were ccnsidered -- creating and mailing the

. | A

check and storing and retrieving it.

a. Creating a Check and Mailing It

L

(L) Check Stock Cost. NSC, Oakland, uses

standard punch-card Treasury checks for vendor payments.

The cost per cneck 1s ¢£.02062, based upon the average cost

0of check stock purchased in late 1284.

Ji

(2) Envelopes Cost. Vendor checks at NSC,

Oakland, are mailed in franked, windowed envelopes sized 3
1/2 inches X 8 inches and costing 5.0011 per check. A

larger sized envelope that is more expensive than the one

U _". L

costed 1is used when several invoices must be included with

the check. Its cost is not factored into the calculation

because it is not frequently used and the proportion of its
use compared to the smaller envelope is unknown.

{3} Labor (Handling) Cost. There are

._-,T.-r —

several steps at which the checks must be physically handled

.

L i yme )

durlng the pavment process. It is after they are printed by

t‘ the computer that handling then becomes a relevant cost.
First, thev must have an authorizing signature marked on

them after they have been printed by the computer. At NSC,

»
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V. ACCUMULATION AND ANALYSIS OF DATA

A. INCREMENTAL CHECK COSTS
Predicting the incremental cost differences between a
check and a CTP first requires that the incremental costs of
each be known. The outline listing below shows the cost
factors that were considered in determining the incremental
variable costs for a check.
~-1- Internal Costs
Creating a Check and Mailing It
Check Stock Cost
Envelope Cost
Labor (Handling) Cost
Pestage Cost
Administrative and Overhead Cost
Check Storage and Retrieval
-2- External Costs
Bank Fees
-3~ Other Costs
Loss of Disbursement Float
For some of the factors shown there were no relevant costs
identified. How the costs were calculated and their amounts

are explained in the following paragraphs.
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sensitive to the treatment of annual savings so that the

decision rule decides one way for the basic model and the
opposite way for the realistic,

more caution should be used

in judging the results. e

¢

Other criteria may tnen have to

evaluated concerning the potential of using CTP's in the

Navy. These other criteria could include a policy decision

to adopt some cut-off (or pay-back) period. The use of

CTP's might be considered only if they were capable op
generating (discounted)

cash benefits prior to the cut-off

sufficient to more than cover (discounted) investment costs.
Providing both basic and more realistic estimates of the net
cash benefits gives Navy decision wakers a pasis for making
their own judgements about the rationality of the predicted

results.
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other than 100 percent. The conversion factor used 1na ti=

<

realistic model 1is speculated from an analysis of a sampieg

del ..

of Navy vendors and payments mnade to them.

A

i

The use of the word "uncertainty" in describing
the prediction ability of the models should not convey a
negative image or one of undue risk. It just means that the

models have no information about the probability of an

outcome, or of a predicted result. Uncertainty is an Q

inherent aspect of evaluating new projects. Decisions still

have to be made with the best information available. Both 1
iy

the basic imodel and the realistic inodel focus on economic I1
. . . 3 . . - 4
efficiency as the basis for their decision rules. Economic

efficiency is not the only thing of importance to Navy g

decision makers considering using CTP's, but it is
important. And it does provide a good starting point for
comparing trade-offs in other areas.

In this research, the decision rule for

Getermining whether CTP use is cost beneficial was applied

to the criteria of both the basic and the realistic nodels.

e

The reason for both predictions and decisicn analyses was to

- -
} vrovide consideration of both an ideal and a more realistic -
- CTP scenario. If both analyses reveal that the net cash z
- L
=
\ benefits from using CTP's are relatively insensitive to @
1 S
changes in the predicted annual savings, the matter -
essentially ends there. However, if the models are i
p
' o
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That D is positive means a net cash benefit can be obtainead
from converting checks to CTP's if the volume of conversion

generates sufficient savings to recoup the investment costs,

(- D. CHECK-TC-CTP CONVERSION
d
- The extent to which annual savings c¢an be generated is
i dependent upon the number of checks converted to CTP's.
A
L Before an estimate of the number of checks the Navy could
r expect to convert is made, two points concerning CTP use
f should be reviewed. First, how widespread the use of CTP's
P 5 . . . . . ,

becomes depends primarily--and this is the precondition--
'
- on the number c¢f banks that can process the CTP format
1 "straight through." Second, once the precondition is met,
}
[ how widespread CTP uvse becomes depends upon the willingness )
: : J
3 of .vendors to accept the new means of payment. This second )
@ point will ultimately determine the growth of CTP's. Both _?
[- points must be considered in estimating the potential number .
] of check~to-CTP conversions in the Navy. Vendor acceptance =

23

Y will be addressed further in Chapter VI. @
- =1
{ 1. Vendor Payments )
[ The estimate cf check-to-CTP conversion is based
[ :

upon a sample of vendor payment data. A single day's samgle [

1

A of vendor payments was randomly selected to represent the T
i ) population 0f vendor payments during a vear. It was not S
[ 1
g ’
.
A 33 :
[’ B
5 .
4
4
]
1
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possinle to draw efficiently a random sample of all-pavments
made to individual vendors from an entire year's payments
population. There was no evidence to suggest that any
particular pavment day was any different from the rest, so
it was speculated that one day's payments did represent the
whole population. From this one day sample of 2,705
payments, a random sample of payments to 143 vendors was

picked. This sample represented approximately 15 percent of

the total number of vendors issued checks during that day.
Appendix A lists this vendor payment sample.

An analysis of the sample data reveals that, on <
average, each vendor received 2.95 checks for an average
amount of $1,252. Each check paid an average of 1.66
invoices. A CTP can pay up to 4,9%0 invoices to one vendor i
for a total dollar amount of $99,999,999.99. The average

number of invoices paid and dollar amount of the sample were

well within this limit of capability. So, too, were the
sample's largest elements, a dollar amount of $105,726.00

and 838 invoices, each received by individual vendors.

E. ABSOLUTE LIMIT ON ANNUAL SAVINGS

An absolute limit on annual savings can be predicted by
the basic model. That model assumes every vendor is able to
receive CTP's and is willing to do so. The annual savings

(S) are calculated by multiplving the total number of checks

issued per year (T) by the check-to-CTP conversion factor
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a.

o el

(B) and by the incremental cost difference between a check .ﬂ
and a CTP (D). Thus ,i
R

S = (T) (B) (D) 1'.

2

S = (555,456 checks) (100%) ($.21434/check) ®

g

S = $119,056. R

{

-

This amount is the absolute, or high limit, value of annual [
savings estimated by this analysis of using CTP's at NSC, ‘}

Oakland.

F. THE ABSOLUTE NET CASH BENEFIT
Estimating the net cash benefit from using CTP's
requires comparing the discounted annual savings to the

initial investment costs. Determining what the investment

;
|
]
"

costs would be was somewhat arbitrary. In Chapter III it
was stated that start-up costs for the private compmanies

using CTP's varied from $2,000 to $100,000. Considering the

Navy's size and its level of vendor payment automation,
$100,000 is not an unrealistic amount to estimate as the
fixed investnent cost. In this analysis, the entire
investment ccst 1s hypothetically recovered at a single

location, sp=cifically, NSC, Oakland. The CTP program is

treated as a pilot program being tested and evaluated in a

[¢4]

single organization. If it were deemed successful, it could

oe passed on to other vendor-paying organizations for
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virtuall, no cost. Were the pilot vroyrain tested at wmore
locaticns taan just NEC, Oakland, the investment cost would
be divided up among the different organizations basad upon
the proportion c¢f the total vendor payments each mage.

The basic model's net cash benefit after the first year

of using CTP's 1is calculated as follows:

NCE = - I

(1 + 1)
$ll9,056\\

1.1 //

NCB = $8,323,.

NCB

1"

- $100,000

The discount rate (i) 1s the directed 10 percent rate, which
will be used for all calculations in this thesis. he net

casn benefit 1is

[€9]

r

®

ater than zero, thnus the decision rule

accepts CTP use as cost beneficial to the Navy.

G. THE REALISTIC NET CASH BENEFIT

The realistic model addresses an assumption stated in
Chapter IV. The assumption was that there will not e 100
percent conversion by the Navy to EFT from the check payment
method. This assumption is valid, at least in the short-

run. Its 1mplication i1s that the absolute (or nigh limit)

)
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annual savings are too uncertain to consider attal
in the first years of using CTP's. Wnat, then, is thae
realistic alternative?

The realistic model calculates a net cash benefit and
uses the decision rule in the same way as does the basic
model. What it does differently is realize that not all
vendors can accept or may be willing to accept CTP's.
Accepting this restriction, it attempts to predict a net
cash benefit based upon speculating which vendors could
propably utilize CTP's and in so doing would provide the
agreatest possiple benefit to the Navy.

The realistic model's approach began with an analysis
of the randomly selected vendor payment data taxen from the
single day's payment sample. Appendix A lists the vendor
payment sampie in descending order of the number of checls
received by individual vendors. To illustrate, the first
line of data indicates a vendor was paid 88 checks for a
total of $31,857 on that day. The second line indicates
that another vendor received the second largest number of
checks, 35 in all, totaling $37,782. Table V-1 shows the
cummulative percentage data for the first seven vendors
listed in Appendix A. The fact that seven were chosen was
arbitrary.

Listing cummulative data for the first seven vendors

was arbitrary in that more or fewer could have been
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TABLE v-1
CUMULATIVE DATA FOR VENDOR PAYMENTS ) .
IN DESCENDING ORDER OF NUMBER OF CHECKS RECEIVED

This Percent Received This Percent e
of Vendors of Total Checks ;
.7 2]_ S
]
1.4 29 4
2.1 36 i

2.8 42

3.5 45

4.2 47

4.9 49

e - _ o ————— - ——— — et T W e —— M . M VI S e = A . e - -

included. Seven were included because that number amcunted

‘1. by 7

-

to approximately 5 percent of the sample vendor population.

The important point indicated by the data shown in Table V-1

. ‘-.‘l':‘ AN

is that approximately 5 percent of the sample vendor
population received 49 percent of the checks paid by tne

Navy on that day. If it can be assumed that this is

E i

representative of the entire vendor population, then it may
follow that if a select 4.9 percent of Navy vendors can be

paid by CTP's instead of checks, then 49 percent of the

19

checks issued annually by the Navy can be eliminated. It

a A .

would be more efficient for the Navy to concentrate

initially on those vendors that make up that specific 4.9
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vercent of the population than to try to convert tne =2atlire
vendor population to receiving CTP's. However, this begs
the question which vendors are included in the 4.9 prercent
target.

Chapter III stated that high check-volume situations
could be expected to occur whete the vendor was poth very
large and a regular customer receiving many individual
payments. Additionally, very large vendors tend to use thne
largest commercial banks. To speculate who tae largest
vendors are, Appendix B lists the same sample data shown in
Appendix A, but i£ is listea in descending order of the
absolute amount of the payment received by the vendors. To
illustrate, the first line of data indicates taht a vendor
was paid a total of $105,726 by 29 checks. The sacond line

shows a vendor received the second largest amount of $49,377

‘paid by 26 checks. Table V-2 shows the cummulative results

of payments to the seven vendors receiving the largest
payments. As in Table V-1, selecting seven vendors was
arpitrary and done only because that number represents
approximately 5 percent of the vendor sample. The 1lmportant
point indicated by the data shown in Table V-2 is that
approximately 5 percent of the vendors receiveda 63 percent
of the total payment amount.

There 1s a similarity in the data showa in Tavle V=2

to the data shown in Table V-1. The similarity is that a
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TABLE V-2
CUMMULATIVE DATA FOR VENDOR PAYMENTS
IN DESCEWNDING ORDER OF PAYMENT AMOUNT RECEIVED !
This Percent Received This Percent
of Vendors cf tihe Total Payment
.7 20 f
1.4 29
2.1 38
2.8 45
3.5 52
4.2 58
4.9 63

- ———— —— — ————— i —— " i —— i — . o e e S e S e W S — — T - S - ——— ———

few vendors receive the most, whether it 1is the number of
checks or the amount of money. And of the seven vendors

receiving the largest number of cihecks, five of them were

LA R A . AL A A m—

included among the seven vendors recelving the largest
dollar payments. These five vendors (representing 3.5

percent of the vendor sample) received 190 of the total 422

{45 percent) checks issued by the Navy, and $260,371 of the

the 5528,471 (49 percent) total pavment. ;
Tne five vendors receiving both the greatest number of

cnecks and payment amounts are speculated to be

repgresentative of those large vendors that are regular

sustomers receiving many individual payments. If this can :
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be assumed, then it follows that they can probably utilize
CTP's. Tnis, then, is the vendor population target the Navy
should focus on initially to realize the greatest benefit
from using CTP's.

The realistic model predicts annual savings the sawe
way as the basic model does. It multiplys the total number
of checks issued annually pby the Navy (T) by the check-to-
CTP conversion factor (B) and by the incremental cost
difference between a check and a CTP (D). Its predictioun
differs because a different conversion factor is used. The
basic model predicted with a conversion factor of 100
percent. The realistic model predicts with a conversion
factor of 45 percent, the same percentage of checks received
by the 3.5 percent vendor target. Thus, for tne realistic

model,

S = (555,456 checks) (45%) ($.21434/check)

S = $53,575.

The realistic model's net cash benefit calculat=sd after

the first year of using CTP's would be negative. This is
g

n

fairly obvious because its annual savings eguate to
approximately only 53 percent of the investnent costs. The

decision rule would reject using CTP's as cost beneficial to
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the Navy 1f a cut-off (or pay-back) periocd of on2 yea

&

[a
o
w

reculired. For tinls model's annual savings, the pay-back

9]

period 1s calculated by setting tne discounted annual
savings egqual to the investwment costs and solving for tne
number of years necessary to establish equality. For tne
realistic model, the pay-back period is 2.2 years. Thus, use
of CTP's would be cost beneficial as long as the economic
life of the original investment ($1,000,000 in this
analysis) 1is lonyger than 2.2 years. The decision rule wculd h

accept using CTP's as cost beneficial after three vears of .

using them. The pay-back period could be shortened 1if the

investment costs were amortized among more than one vendor-

PUNY S T

paying organization or if the investment costs were found to

pe less than the amount estimated in this analysis.

H. RECURRING FIXED COSTS

It was stated earlier that some recurring fixed costs
that are relevant to the analysis could be expected. They
would pe relevant because only the fixed costs that remain
the samme under each alternative are irrelevant. Using CTP's

ight incur fixed expenses for administrative, traininyg,

3

teizphone, legal and printing requiremercs that would not

nave occurred if only checks were used to pay vendors. What

}

these costs could amount to was not estimated. What these

or
n

cos

could amount to so as to make decision makers

9z
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indifferent ovetween accepting or rejacting using CTP's is
known.

The decision ruls will accept using CTP's as cost
beneficial if the net cash benefit is greater tnan zero.
The basis for that decision is simple economic efficiency.
The effect of recurrent fixed costs in the analysis wculd pe
to reduce the amount of the annual savings cash flow. As
the costs increase, the savings will egually decrease. The
decision makers will be indifferent to accentiny or
rejecting using CTP's when the present value of the reduced
annual savings 1s equal to to the initial investnsnt costs.
If the fixed costs increase beyond this point, the decision
makers are no longer indifferent and will reject using CTP's
as cost beneficial.

1. Indifference and the Basic Model

Relevant fixed costs and the basic model are
considered first. The basic model's net cash benefit was
predicted on the basis of 100 percent conversion from checks
to CTP's. The predicted annual savings were the absolute
amcount that could be expected from that 100 percent
conversion. In order for a Navy decision maker to be
indifferent between accepting or rejecting that conversion
as cost beneficial, the relevant figed costs would have to
be such that the net cash benefit over the economic life of

the investment was equal to zero. But iow another
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assumption is in order. In this type of analvsis, an
assumptici must pe made about the length of tae economic

ment. There 1s no reaso

ot
-+
8]
1
U
v
e
)
t
o
o
T

Ut
it

life of the inves:
economlic life will be egual tc the pavback period.
Neither can it oe assuired the economic life would increase
because annual savings decreased and a longer rzav-Dhack
period was raguired. The assumption of economic life is one
of the decisions mentioned in Chapter IV that Navy Jdecision
makers wmay nave to make. Essentially, assuming an eccnoinic

life for using CTP's establishes a cut-off period withirn

o3
ih

whicn the cash benefits (Jiscounted) must covar the
investuent costs. This thesis makes no specific assumption
about the econoniic life of using CTP's, put rather, f£or the

o Llve

(&
t

vurpose c¢f analysis assumnes 1t might ke one ctarou

u

years.
To calculate the relevant annual fixed costs that
would make a decision meéeker 1ndifferent to using CTP's, 12t

the fixed costs = C. Let the economic life of using CJTP's =
N. The following equality is then solved for C over
economic lives of one rthrough five years. Tihe r-esultz are

shown 1in Table V-3.

N s - C
).
n o= 1 (1 + 1)
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BASIC MODEL RELEVANT FIXED COSTS FOR INDIFFERENCE

ECONOMIC LIFE RELEVANT ANNUAL
IN YEARS FIXED COSTS
1 $9,056
z 61,437
3 78,844
4 87,509
5 92,676

The data show tiiat if an economic life were determined to be
one vear, relevant fixed costs could equal $9,056 and tne
d¢ecision maker would be indifferent to using CTP's. If the
economic life were two years, then indifference would occur
when the fixed costs reached $61,437. Extending the

economic life to only five years was arbitrary.

2. Indifference and the Realistic Model

Determining economic indifierence to using CTP's
in the realistic model 1s done in the same manner as in the
pasic model. In the basic model, the net cash benefit fromn
using CTP's was greater tnhan zero in the first year.
Relevant fixed costs could =2gual the anmount of the net casn

pvenefit before a decision maker would pe indifferent towaras

N

using CTP's if a one year economic life had oveen assumed.
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In the rezalistic model, howevar, the net cash benefit was
not greater than zero in thne first year. A period a little
over two y2ars of using CTP's (under tue reallistic model's
155umprions) was reguired pelore a positive ner casih ten=2iit
was optained. If 3 three year pay-cack pericd weare
acceptable to Wavy decision nmakers, then tne decision rule
would accept using CTP's as cost beneficial in that tnirad
year. The affect, then, of any relevant fixed costs
introduced into the calculaticns is tc lengthen the pav-back
period because they raduce tne annual savings. The decision
rule to accept or rej=ct using CTP's as cost beneficial may
always be applied at any point in time; the first, second,
third or any following vear. But 1f relevant fixed costs
ar2 30 yreat so as to extend tiae pay-back period beyond the
estimated economic life of the investment, use of CTP's
would never be cost veneficial.

To calculate the relsvant fixed costs that would

o))

maxke a declsion maker indifferent to using CTP's under the
assumptions of tne realistic model, the same egqualitv that
the basic model used was sclved. The results are chiown in
Table V-4. The data show that if an economic life wers

determined to be less than than two years, using CTP's could

not be cost bLeneficial under the assumptions of “he

b
[0}

reallistic model. If any relevant f[ixed cozts werse

experlienced, the net casn oveneflt woula e even nore
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nagative., Relevant fixeua costs could be sustalna2a fog
assumed econonic lives equal to or greater tnan three va2ars.
Assuming a maxXimum economic life of five vears was, as in

the basic model, arbitrary.

""""""""""" ©wamre v-e
REALISTIC MODEL RELEVANT FIXED COSTS FOR INDIFFERENCE
ECONOMIC LIFE RELEVANT ANKNUAL
IN YEARS FIXED COSTS

1 N/A

2 N/A

3 $13,364
4 22,028
5 27,195

Determining the relevant fixed costs which would
cause a decision maker to be indifferent about using CTP's

is an important decision-making aid. Economic efficieacy

Y speaks convincingly wnen considering a new project such as
2 using CTP's. Considering the relevant fixed costs that
L would indicate indifference over five different economic

} lives of the investinent permits some relative comparison of

]

] those efficiencies. But a significant point is that thers
may be some pivotal cut-off date representing an econonic
life of the 1nvestmet befor= which economic efficiency must

¢
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e met. Cut-cff dates will not be plumbed further. They
are potentially afrscted by a myriad of factors and are left

to the Navy decision makers.

1. THE TREASURY'S PQSSIBLE CONCERN ABQOUT NAVY CTP'S

It was stdtgd in Chapter V that there were no relevant
costs or benefits accruing to the Navy from disbursement
float. That is because the Navy, from a practical
standpoint, does not experience dispbursement float. When
the Navy pays a vendor py check, Navy obligational authority
is simultaneously decreased as the check 1is issued (if not
earlier). The delay in time between 1issuing the check to
disbursing tihe funds because of mail-handling and check-
clearing serves only to delay the reconciliation of the
Navy's accounts. For the Treasury, however, thare are
relevant penefits and costs.

The Treasury's cash management goails are to (1)
accelerate the collection of cash receivables, (2) make
timely disbursements--neither early nor late, and (3)
orepare reliable cash forecasts. The Navy will be assisting
in achieving timely disbursements and making reliaple casin
forecasts 1f it pays a vendor by CTP. The assistance,
thougn, is mainly in timely disbursement. Vendor payments

are non-recurring in nature and cannot be as accurately

[t

orecasted as can wages. The Treasury needs such large

armounts of casn that it must arranyge its borrowing needs

98&
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LONENS 1N aavance. CTP's cannot asslst .auch irn that. =

forecasting advantage of CTP's 1s that they affora mor

w

certalnty about the timing 0of disbursements tihan cnecks.

A
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n
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But payment by CTP virtually eliminates

pa)

The 2ffect of eliminating float is that funds are witndrawn

earlier rfrom Treasury accounts. This early withdrawal will,

interest earnings foregone from the Federal Reserve taat ara
known as interest on Federal Reserve notes. The Treasurv's
Faderal Reserve accounts function as checking accounts; all
Treasury payments are drawn on them. At the end of the dav,
after all the disbursements that are going to be nade from
Treasury accounts have been made, the Federal Raeservea draws
down the excess funds in those accounts and invests them in
ways that =arn interest. They can be lent as over-night
loans to bhanks or used to purchase securities. This is

juite profitable for the TFederal Reserve and the net

D

arnings from all Federal Reserve security hcldinas ana loan

nterest is paid to the Treasury. Thus, the earnings are

[N

called interest on Federal Reserve notes. The opportunity
cost, tinen, occurs when a disbursement occurs earlier than
it could have. The amount disbursed will not be

contributing to tne amount of excess rfunds available for

99
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“keeP® its operating cash

draw down investment, and interest on Federal Reserve

will be foregone.
s

The.second form of opportunity cost occurs whaenh tin=2

RN B

S P - ) . . -

“Treasury. transfers funds into its Federal Reserve

disbursement accounts tc cover the payouts. The Treasury
in accounts both at the Federal

Reserve Banks and in tax and loan accounts held at

commercial banks. The majority of funds paid to the

Government ¢o into tax and loan accounts. When

disbursements are made from the Federal Reserve accounts,

such as when vendor's checks are presented for payment, cash

1s transferred into them from the tax and loan accounts to

replenish the balance. But the funds held in the cominercial

bank accounts e=arn interest for the Treasury at the rate of

one-fourth of funds rate.

one percent less than the Federal

The Federal funds rate is the rate hanks charge each other

for lending or borrowing excess reserves. If funds

are

witndrawn ezarly from the Federal Reserve accounts, early

transfers from the commercially held accounts wmust occur,

too. Opportunity costs of foregone interest earnings are

then experienced.

What could the magnitude of opportunity cost be for

tne

Treasury 1f the Navy initiated vendor payment by CTP's? To

estimate thls amount, an assumption is made that mail-

nandling and check-clearing float 1ls equal to six days.

100
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Six=dav flcat was cited in private sactor float analyse

o
0

177,75} . It is additionally assumed that tae lnteraest on
Federal Reserve notes paid by the Federal Ressrve 1s ecual
to tne Federal funds rate and the Federal funds rate is
egual to §8.75 percent (the rate on 17 December 1934). The
ioss of interest on Federal Reserve notes and interest on
the commercial tax and loan accounts are alternative

cpportunity costs. Interest on Federal Reserve notes is tne

larger of th= two and considered relevant.
Tne pasic model assumed 100 percent conversion from
check-to-CTP. For the randomly selected day wllose pavment L

data wer2 used in this analysis, 2,705 checks were issuaed for

[l

[¢5]
~J

a total amount of $3,387,474. The opportunity cost Lo the

(6}

Treasury would be the forzgong interest from the intsrest on

Federal Reserve notes. Tihe opportunity cost fcr that day is O
calculated by the fcllowing methed: -

T
P

LX]

SPTRIE

Oppvortunity Cost = ($3,387,474) (6 days) (.0875/365 savs)

Opportunity Cost = $4,872.

For the entire year of 264 check 1ssuing days, the basic

: .JLA .

mocdel's predicted opportunity cost to the Treasury would .

4
b
b
1 eaual

1
{ ($4,872) 264 = $1,286,312.
h
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The realistic model speculatad that tle conversion froi

cneCck3=-z0-CTP's should be limited to 45 nercent.

Additionally, that model speculzated that tn2 4% percent

conversion would account fgr 43 percent 0f -—ne total Layment

?

)

amount oeing pald by EFT. That me 4§ cent of a day's

{n
&
ry

'O

e

\

L

5

pavments will not be subject to distarsement float. Tnus,
calculating the opportunity cost nf {oregones 1nteresc for

tire realistic model is done in the same mann

(%

r as for the

vasic model, except for one difference. The differcnce is

<t

aat tne amnount paid 1s multipliad oy a factor of .4%5. Thus

s

Orgportunity Cost = ({$3,337,474)(.49) (6 days)

(.0875/365 days) (264 days)

Opportunity Cost = 5363C,293.

Whe* her calculatad by the basic or the realistic nodel,

tne Treasury will suffer a significant

th
b

oat lcss 1f the

ins paying vendors oy CTP's. SZome o

[}

this

onrortunlty <¢ost will De offset Dy tiie savings obtalired frox

]

{ soimlnating cnecks and thelir attendant costs. Another way

} ‘ N . - .

- ~hat thr opgortunlity cost could be offset 13 by altering

{ maym=nt terms with Navy vendors. Such nmodifications would

{ ~ax2z 1 15ng time to implement with all veandors, but it need

tj only o+ done with those vendors the MNavy wanted to pay with

3

E CTE'5.  Modified trade terms could actually benefit both the g
p

venLors and the Treasury.
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An 2xample would pest explain how payment terms couild

he modifled. A common ravment arrangement with Navy vendors

t

is 2/10, net 3C. This means the Navy can take a 2 percent
discount froi tie involce amount 1if payiment 1s made witihin
ten days of the invoice date. If payvment is not made witnin
tnat time, the full amount is due within 30 days. It is the
Navy's intent to take advantage of discounts, thareby
necessitating a timely disbursement, neither early nor late,
on the tenth day. If the payment 1s made by CTP, the
Treasury account is immediately reduced by the pavment
amount. The vendor has good funds credited to his account
no more than one working day later. If it were paid by
check on the tenth day, funds would not actually be debited

from the Treasury's account until six days later vecau

2 of

[4}]

[0

mail-handling and check-clearing delays. That i1z the =ffect

0]

of disbursement float working for thne Treasury. The Navy's

vendor does not get jood funds until the sixteenth day wnile
tne Treasury 1s at the same time earning interest on Federal
Reserve notes.

A trade term modification beneficial to both the
Treasury and the Navy's vendor might be 2/13, nat 30 for
CTP's. This would allow the Treasury three more days use of
funds pbefore they are disbursed from its accounts. It would
Jive the vendor good funds on the tnirteentn day instead of

taeg slxteentn day 1f 1t had been 4 cneck payment. Even the
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. W

A




v b v . hadiii Bl B d =Sl
ECENIAL A s bt A aat ot b S Ao 1 St i A BB A ANEA M SRRt e e A N £ R A Ty p e R A AR T e

Navy would benelit berause 1t would have thr=e aore days in
which to process the i1nvoices and vouchers and still taxe
advantage of purchase discounts.

The Treasury nas stated one of its goals as applving
EFT technology to Government payment systems. The ultimate
intent is that EFT will become the predominant payment
mechanism for the Government. Increases in efficiency and
effectiveness are the outcomes predicted by the Treasury for

this change. But neking tihis change £romn checks to EFT

coulu result in significant loss of float benefits accrain
to the Government. The float losses would nave to oe ofifset
by otner operating savings in order for economic efficienc:
to be obtained. Using CTP's could result in cost benefits
accruing to the Navy, while simultaneously resulting in
large opportunity costs for the Treasury.

what 1is the overall financial effect on the Government,

then, of the Navy paying some of its vendors ny CTP's?

Under the assumptions of the basic model, annual savings

i

amounted to $119,056, and the opportunityvy cost of lost

‘.Y

interest on Federal Reserve notes egqualled $1,286,312. Tac

—
)

net effect is a Government-wide cash loss of $1,167,256.

Under the assumptions of the realistic model, annual savings

o B e

4

' arour.ced to 353,575, and the opportunity cost of 1

()

st

4 P
incar=

i
[

t on Fedzral Reserve notes equalled $630,293. Tihwe

~
(€8]

net oiffect sstimated by this model 1s a cash loss of
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337%,715. Nelither of these predicted

consideration any savings tne Treasury might realize tihrough
the elimination of the checks tne Navy converted to CTP's.

The Navy wmay not need to modify trade terms to rsduce

s

float losses for the Government. The reason for this is tne

level of casii management sophistication of the cowranies

O, J WP

that will pe receiving CTp's from tne Navy. The realisti

)

model identified a market segment target of 3.5 percent of

the vendor pogulation that should be capabls o0f raceiviny

(L

CTP's. In all probability, this target segment represents

-

arge vendors who both receive large amounts of payments and
numoers of checks from the Navy and use large commercial
sanks. This type of company's cash management procedures
will usually instruct their customers to addiress cnecis in
settlement of accounts to a postal box number lccated ir 4
v1l7T clty. Tals box number 1s not the company itself, bHut
its pank. Checks are thus received directly'and entered
into the clearing system with minimum delay. HMajor
companies can operate "lock-doxes" anywhere, taking

2dvantage of the geographic concentration of tneir business.

‘

]

ne Navy's vendor paynent checks, which are drawn on
Treasury accounts, need only to be delivered to a Tederal

Fe

1]

serve pand tfor nezarly lmmedizte Jdisbursement of cash.

This lock-Lox processing hias become a sophistica =d

operation. Where larse pavinent aiounts are =xpacted o)

[
e
il
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vendors (as, presumably, 1n the case oI tus 2.% oevoznn of
tne vendors used 1n thls analysis), couriers .2v 23 used 1o

pick up and deliver tiae checxs to the bank., At NSC,
Oakiand, for example, over 1,030 vendors are autiiorizzd to
plck up chnecxs on the day they are issued. Wit tre prine
rate at 10.75 percent (26 Decempber 1984), and not lcocnsy a5o
over 20 percent, 1t becomes clear that where chwciks for
large amounts are involved it is well worth a comnpanyv's
effort to avoid unnecessary delay.

The target companies are vrobaoly not eupe=riencing btns

exj

ct

six day float delay used in the opportunity cos

calculations because they use courisrs and lock-i0oxes. I

by

thhiat can be assumed, then it follows that the Treasurv 13
not, in reality, realizing any 1interest on Fedleral Fezeov:
notes on those payments. [f it were, it would not b2 gix

days interest, but perhaps only one, at most. Couriers and

]
®
th
O
~
e
[}
v

lock-~pboxes may be an expensive financial servic

@®

companies to mailntain, but the more checks they rac=iv2 and
the larger the pavments, the cheaper the servic2 LuComes.

The result of all tnis is that the target seygment

companies wculd propbably accent CTP's from %the lavy 1L zihs
cost 2f doing so were not greater than the cost o their

lock-boi service. They probably would not agre2 to any

-t

=xtansion o!f trade discoun WOUdld e L0 noen

n
-3
-
(W]
[
it%

terms

for tn.s, thousnh, vecause [or thezge venuor Davents o

.‘_.‘;‘&h’..
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opportunity cost of fcregone interest on

Feleral

notes would not e relevant to using CTP's in the

bl

ISP
Navy.
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VI. VENDOr PACTOKRS

REASON FCR SCUCRVEY

ow successfully the Navy could use CTP's will o=

zenermined to a great extent by the Navy's vendors. Tae
g b

i
(@]
N

e

e to wre=dominate.,  To obrtaln agreswent, the Navy

on to pay by an EFT system, sucihh as CTP's, will not oe
ateral one made by the Navy alone but will wepenc ugson

r vendors will agree to accept electrenic gayments.

long as they do not ayree, cneck payments will

O 2ncour4age vendors to accept EFT payments oy

Cingy them of the potential benefits that could be
=i. Tnls encouragement, Or marketing effort, shoulc
coiwrooriented ratihier than Navy oriented. 1n otner
- 1l the izea of CTP's to vendors, the Navy must
©o .se woslitlve reasons for using CTP's that Jill
veentors, not the Navy, with tie post
e TS ozilte the pact tinat CTP's way 3ave Lie Navy
ey o a o desiared governmental payment mechanisne may
iy 2 "s0 wrnat's in it for me" response. The Navy
11350 Anow waabt ractors would fause tile most
Tuihy atfrer o ovendor agreocs to oaccept EFT pavaents in
SToantloloate vendor reluctance.
'

vendor'o o reeanons (o0 use ol and didficulties in

54ree sudiltarivee Ladtors.  They ave

tial® o
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cropaply racelve IZTP's and cre gpercentage of

ooy fmplicaticon ol fiols Competition 1s thas Zanscs oo
rvices to atfiracI and <297 Tnelr Corpgorats Zustooers. Do
alt of rhis 1z fo= bacting industry s onoving zway f[roo
voroand Tabor inTenslve Drecx Lrocessing foward dsind

- [ -~ 2 L, -~ - N - [ ~ v -
ET s, as Clv's. ACH 3:rvic=25 nave L8 1130Ne3t
~ - ! = —_ © = + - -, - - - ~ -
centlz] demand crowti 0L AnY C2sSh Munag2mdin®t Servile. .

J
U

can continue %o SnCwW 1Cwer Drocassing CO03ts Than

necis, thelr value as a Cash manajaaent Service na, wronut
=lry ireanar arcn ] corrorations.  Additionellyv, Too-

sertentizl use of CTFE's by the Jovarnment may nave toe 530
=0T Oon thelr broazde2r use as SGovernment usage dic 1n

tarlistiing rthe acceotapility of direct deposits.
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2 Navy to use CTr's for making vendor

ner it would be cost beneficial to
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telzvart Tosts or checks and CTP's ware
lentl1fled, compar=sd and froj=chted under conditions that

nefits and more roalilstic
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thls wiy. Savings nave oesn 50 Jr=at, in face,
that the Treasury 15 proposing lscislation tnat would

Jdirecrt Zdeposit's. That similarity mav ce sufficiernt to

generate the samne xind orf savings as dirsct depcsit has frowm

ot

3 - ~
Venaors Zan

-

]

W

e forced to accept them. Just as was

ne

v
]

23sary witih DD/EFT, major marketiny efforts to promots
usingy CTP's may be reqguired if a decision is made to
implement them for Navy use.

CTP's ars not without ootential problems. Their
acceptance in the private sector is not yet guaranteed and
there are f2w panks that are able to process its =lectronic
format. Even so, its format 1s capatle of transmitting ths

necessary Government vayment information to some commercial

U

companiss. It 1s luportant to Jd=termlne 1f 1t would be cost
cepafiizial for the Havy to make some vendor payments by
isiny TTP's Lecause =s3tablishing EFT as the dominant vavment
3y5%2m o wlnaln the Sovernuent 15 a stated zoal. CTP's are

An aaready estanlizped, 1£ not wildely used, sten in taat

Pree Danking snvironnant 13 beconing aore comoetitive.
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VII. CONCLUSIONS AND RECOMMENDATIONS

PRpwe | O

This th=s1s analyzed the potential use of Corgorats

frade Payments (CTP's) by the Navy. CTP's are a recent

development in electronic funds transifer (EFT) technolcyy
that could be used to eliminate checks from tne vencor
payment process. Replacing checks with CTP's could be cost

eneficial to the Navy.

o))

CTP's are electronic payments transmitted between
payor and a payee (potentially the Navy and a vendor) via
tne automated clearing house (ACH) system. The ACH systemnm
uses computers and telecommunications to link together a
networx of financial institutions across the United States.

That network of 32 regional ACH associations includes 11,00

(@]

commercial banks and 3,500 savings and loan asscciztions and

credit unions.

Direct dJdeposit is one of the most widely uced ACH
services. Direct Deposit/Electronic Funds Transfer (DD/EFT)
1s a voluntary rrogram whicii has enabled the Government to

pay its civilian employees and military service members by

| SOOI,

ole

Q
g

tronic means. Nearly 40 percent of the Government's
R
recyrring Dayments :re made throuuah the ACH network.
Significant savings have peen achleved in making recurring
|
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inportant point concerning ranxk order statistics. That

‘ point 1s tnat deternining a rank order of varianlas throuol

oW}

O
or

tne use of Kendall's Coefficient of Concordance, W, o235

mean that tae ordering 1s correct. The orderiny Is

P3

i consensual only, even when thare is a nivh degres of

(-
[t

. IR

azreement. Whether the ordering was truly objective and

reflected rational analysis may not Le ncwn Jdntil mhers .o

N

l seen much nore experilence with and analysis of CTe's.
Carlier 1in thnils chapter these vendor factois wer 1
declared to have an intangible effect upon the anal. zi:- 0

¢ votantially using CTP's in the Navy. But 1o Chaypte

,,
e
(=]
o
v
P . [V

was stated that the predictions of the models wore iasers

upon inferences from vendor environment informat.on. These
jng

4

1 nonquantifiaole reasons and difficulties constitute a

substantial segment of vendor environment information. This

r 3

o
s

L
<
<

R
<

9
9
4

rch attempted to incorpdrate tnis informaticn into the

i

M
()]

.l

analysis by asking the following question: Does it appear
likely for any particular reason or difficulty that values
15 “ne prediction models would have been substantially

affected py the intangible effects of that particular reascn

‘e

or difficulty (1f it could have keen cuantified) sc that +ho
d2cision rule would have directed thz opposite findinu? The

e answer to this question, for both reasons and difficulti:s,

-a
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nder. It bears repeating

v

0

receliver, not tne s thiig »noint

B
(g

{

that the Navy will only be a sender of CTP's.

Four respondents listed as their primary difficulty
"senarating linterest in other companies."” OQOne stated 1t 23,
"finding vendors willing to accept CTP's." These stateitents
reflect the hesitant acceptance of CTP's described 1in
current literature. Closely associated with finding vendors
wino will accept CTP's 1s finding vendors' banks that can
process CTP's. "Generating interest, not in our kank, ut

in our vendors' banks," and "RDFI's were our greatest

obstacle," were comments made. Two othier respondents cid,
nowever, comment that there were problems with their own
banks' information reporting capabilities. Both referred to
thelr banks inability to report tine status of accounts in a
timely manner aftef CTP transactions had taken place.

"[CTP] program 1is of little value 1f good funds remain idle
in the bank over night," described both tneir concerns.
These comnents support similar staterments made in current
literature.

Ther2 was an interesting contrast presented in tn2
comments LY two repondents. One, who elected not to rank
the listed difficulties, stated, "None of the selecticns can
ne classifiied as difficult." Opposite this, the other
stated, "Currently, the problems listed far outweigh the

advanta

235 .

Wl

This contrast in opinions helps bring out an

1138
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omment nas particular r

rather than cha 2C0s1vii

1)

levance for tie Navy

As a potential user of CTP's, the Navy would only e oo ta

sending side. Navy vendors wou

la be on the receiving side

Respondents did not consensually agree upon tue rani

order of difficulties in implementing CIP's. Thiz dozs not

invalidate the collected data o

r refute the «:

s
[
Ui
ot
(c
3
(@]
("
(&}
tn

any difficulties in implementing CTP's. The resconusnis,

actuality, may have agreed upon
can not pe statistically proved
of confidence) as any different
Thus, there is no best estimatea
the most serious.

There were a few comments

from a CTP originating perspective.

of the check clearing system, or float,

py companies to prolong the us=z

that draws 1its checks on small banks in remote ar=a

a rank order, osut that oraer

(with a significant Jdesrec
from a random ordaer ranxkin

of which difficulties ar=

tnat addressed flcat losse

[#2]

3

(4

The relative slowne

cf tneir funds. A company

[V
)

as Montana or West TeXxas, can gen=arate a4 few iore Lays of

interest bearing use of funds.
transfer can recuce thlis type o

Hence, "assuring management of

present float eoxperience," as cnhne usor stated, wWad oo JounE

similarly made by f[our respondents. Tiails s¢ons Lo bHack up

But electronlic fun
£f floa* to nzarly zaro.
tphe anility £ aalntaias

the 2arlier statement anout the benefits weing witn tne
117
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is widely exploited
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B -4=- <, TTP's peralt participation in tihe tr=rl 1
- Lowara tis ;f =lzctronic funds transier. d

-5- i CTP's vermit improved bDusiness relaticonshi-s,
N [nd

'ne »nrinary cons-nsual reason for use was r=duCea
suverating costs. This 1s one of the primary promoticonal
claims made for wusing CTP's and it appears to stand up unde
test Dy actual users. Two respondents commented with
caveats, however, on the potential savings. "CTP's szhould
permit this [reduced operating costs] eventually, but it
wlll take a long time until many more corporations pegin
participating." Similarly, "([reduced operating costs will
result] with sufficient volume [of CTP use].”" These
statements reflect the gen=ral oplnion concerning savings
given in current literature andé the need for economiss of

scale.

Three respondents listed reducing opportuinity costs

attriputable to mail float as an iImportant reason for u

o0

inyg
CTP's. This 1s from a receivers point of view. Related to
mall float, another commented that CTP's would eliminate the
opportunity costs of "crediting for discounts based upon
postmark date," while the actual funds were not available

until several days later. This point was repeated when

ey T e

another user stated, "CTP's lock in float and maxke the
payment date a negotiated item. We nave no control over the

actual clearing time on checks." These points were suinied

v YTy

by a respondent who generalized, "any reluctance in this
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r'd

ranke=a them. Those additional difficulties are licst

.

-~

pelow. The order 1n wnich they are listed 1s not intsnded
to imply any significance in degrse of difficulty or
concensus.

-1- Generating vendors' interest in CTP's was
difficult {four responses, rankau 1, 1, 1 and 2}.

y -2- Generating vendors bkanks' i 25t in CTP's was

: difficult [two responses, ranked 2 )

-3- Using CiP's caused a loss of "float" penefits [two
rasponses, ranked 1 and 2].

-4- Respondent's own banks had difficulty reporting
CTP information [two respcnses, ranked 1 and 1].

-5- Respondents' companies' high level managJement was
hesitant to implement CTP's [one response, ranxed 1].

-6- Respondent's company had proolems with tne CTP
data format [one response, ranked 2}.

C. SURVEY CONCLUSIONS

PR A

v

The hypothesis of no agreement among the respondents

was rejected for reasons for use of CTP's, but could not bhe
rejected for difficulties experienced in implementing them.
Respondents consensually agreed upon the importance of tne

reasons for use in the following rank order:

CONSENSUAL RANK REASON FOR USE
-1- C. CTP's permlit reduced operating costs.
b - -2~ .b. CTP's permit more streamlined transaction
Pl processing.,
E -3- a. CTP's permit better cash management

forecasting.

115

T ——— TP Y

i
p

b

|
..
¥
b
i“
4
2
s
L.
3
L.
3
p
;.
3
b
3
-

NP DA S Y S




PR R Aok Rov 2 Rt s st BA U ACE R S T A A i S hind R T T G S T e TN S W e e, YW - i e
And as 1n ZQuestion 1, these additional data were nct
included in the correlation calculations. The resgonses Lo
guestion 2 are takulated in Table VI-2.

TABLE VI-2
CBSERVED RALKINGS FROM QUESTION 2
CIFFICULTIES IN RANKING OF RESPONSES
IMPLEMENTING
1 2 3 4 5
a. 6 10 7 o) 4
b. 6 5 4 14 3
c. 11 5 8 4 4
d. 4 9 8 6 3
e. 5 3 4 4 1¢6
The statistical procedure used to analyzes Question 2
data was identical to that used oin Question 1 cdata. The
result of the analysis was that the hypothesis of no
agreement could not be rejected at an acceptable level nf
. significance. Thus, there was no agreement by ths
3
respondents as to which difficulties experienced were more
serious than others.

e :
X Twelve respondents added difficulties to tnose listeac :
Y in Question 2 that they experienced in implenenting CTP's and g
. :
3
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+ 114 [t
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Five respondents added rzasons for use to -hose lisrned

1n Question 1 and ranked them. Tiiose aadition

[¢¥]
—_
™~
(8
[
u.
O
Ua
4
—~
T

listed pbelow. The order in which they are listed is not
intended to imply any significance in degree of inportaince
Cr consensus.

-1- CTP's reduce the effect of "float" on incoming
pavments [four responses, ranked 1, 2, 3 and &].

a customer who

-2~ CTP's were accepted to satisry
response, ranked lj.

cesired to pay by that method [one
For Question 1, the hypothesis of no agreement was
rejected at a significance level of .005. Thus, there is
agreement as to which reasons for using CTP's were more
important than the others.
Survey Question 2 asked tne respondents to rank order
the following difficulties experienced in implementing
CTP's:

-a- Accurately forecasting the cost/benefit
trade-offs of using CTP's was difficult.

-b=- Establishing the terms of agreement for
utilizing CTP's was difficult.

-Cc- Maxing the necessary software changes for
utilizing CTP's was difficult.

-d- Changing internal corporate procedures for
utilizing CTP's was 4ifficult.

-e- Generating interest cf our financial
lnstlitutions in utilizing CTP's was Jdifficult.

As in Question 1, the respondents were 3iven the opportunity

to include an additional difficulty that they encountered.
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CBSERVED RANKINGS FROM QUESTION 1

REASONS FOR RANKING OF RESPONSES
USE
1 2 3 4 5
a. S 7 8 11 4
b. 9 9 10 5 2
C. 10 12 7 4 2
d. 2 4 6 11 12
2. 9 3 4 4 15

comparing two sets of rankings for a collection of
variables, or reasons for using CTP's as in this example.
Appendix E describes the procadure in more detail. The
observed rankings assigned to the reasons oy the respondents
are compared to an expected assignment of rankings made as
1f there were no agreement. In other words, the observed
rankings are compared to a random set of rankings. The
variance between these two sets of rankings is used to
calculate the Coefficient of Concordance, W, which is then

converted to a statistic that is distributed approximately

as Chi squared. It was this statistic, with its known
’ distribution, that was then used to test the hypothesis.
@
112
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-a- CTP's permit bhetter casn manasenent

-b- CTP's permit more streamlined trausaction
processing.

-Cc- CTP's permit reduced operating costs.
-d- CTP's permit improved pusiness relaticnships.
-e- CTP's permit participation in the trend toward

the use of electronic funds transfer.

Respondents were given the opportunity to list and rank any
"otner" reason that was nct included in the list. The
cpportunity to add another reason was necessary to collaect
current orimary data that otherwise mignt be omitted. Tiese
otirer reasons that were submitted, nowever, were not
included in the correlation calculations. This was
necessary to maintain a constant base of five reasons to be
ranked, for tne majority of respondents did not add other
reascons. Had the majority responded with six reasons
ranked, the calculations would have included the data. The
responses to Question 1 are tabulated in Table VI-1.

The results of Question 1 were analyzed to determine

whether the sample ¢f respondents pelieved some cof the

reasons for using CTP's weare more important than others.
The hypotnesis that there was no aygreement among these

respondents as to which reasons were more inportant was

tested using Kendall's Coeifificient of Concordance, W. [79)
The Coefficient of Concordance is designed to test a

null hypothesis of "no agr=2ement amonyg respondents" by

Yy Y g
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using CTP's from firsthand information weull Le ¢f tne mosc

ty
D

use to tihe Navy. And primaryv data that are curgz=nt a TOTe

in touch with the actual environment.

B. SURVEY ANALYSIS

‘A survey, therefore, was conducted to detarmine the
benefits of using CTP's and the Jdifficulties exverienced in
implementing them. A letter was mailed to S6% companies
identified as users of CTP's as of 5 July 1964 to resguest
their participation in the survey. Appendix C shows a2 corv
of tuils letter. The identificaticon of these comcaniss anu
points of contact within them were provided by the iHaticnal
Automated Clearing House Association, Washington, OC. The
points of contact, or respcondents, were peopls in positions
of authority, predominantly involved in comptroller (7%},
treasurer (23%), cash management (11%), financial services
(23%), or other (36%) functions. The letter requested than

to answer and return a questionnaire, which included two

1iva
ire

Y]

questions. Appendix D shows a copy c¢f the cuestionn
The overall response rate was 30 percent, or 45
gquestionnaires returned by respondents. However, for
various reasons, usable data were limited to 35 recponses 4o
Guestion 1, a 63 percent response rate, and 32 rasponses to
Question 2, a >7 percent response rate.
Survey Question 1 asked the respondents to ranit order

the following reasons for using CTP's:

110
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reszearch because they cannot easlly, 1f at all, oe valuzdl in
dollar terms. They are, however, relevant tfactors.
Certainly thnev are relevant in formularing a narxeting plan,
hut they could be more important than the quantified
financial effects predicted for using CTP's in the Navy.

For example, while it could be cost beneficial for the Navy
to pay some vendors bty CTP's, significant proplems
encountered by vendors now using them migiht i1nduce Navy
decision makers to hold back fron adopting that paywent
methoca. Of course, such a decision woulda depend upon toe
magnitude of the difficulty. hils research takes the
position that vendor factors should not be overlcorxed Ly tne
Navy, much less declared unimportant wnen compared to tae
cost analysis.

Benefits and difficulties of using CTP's can be
identified by survey methods. Secondary data concerning
these factors exist, but much of it is promotional 1in
nature, having peen postulated and published before tne CTP
pilot program was conducted. Other secondary data frcm the
pilot program period are available, hut much of it is based
upon tne experiences of only a couple of tae larger
participating companles. Some of this 1is relevaut because

th

A

Navy's 3ize makes 1t similar to these large compganies.

h

But primary data concerning penefits and difficultizs of
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The speculation abour wiilcn vendors coula pr

Ul

receive CTP's was ieade to enable the Navy to target hioh-

abl

i

notential market seqgments. The idea of beian to oSav

[89]

all vendors bhy CTP's was recognized as unrealistic becauso

of the currently liwited CTP-capable environment.

o)

ion that CTP's would have o

—~
t
b4

This thesis took the posi
meet the needs o the marketplace to o2 successful as a Navy
rayment system. If 1ts (lesign 2does not meet custoner rneeds,
some cther EFT system wlgint bDetter serve the Navy's
npurposes. Market researcin 1n the private sector wves used to
1dentify the 1mportant reasons for using CTP's and the mnost

v

ifficult problems in implementing them. The primary market

[an

data recelved were tested witihh Kendall's Coefficient of
Concordance to doternins whether there wdas Cconsensus anond

the respondents providing the data. Testing revealed there

was a ranxkx order consensus about the reasons for usilnag
CTP's. No consensus could pe statisticz21ly proved for which

difficulties in implementing CTP's were wore lmportant thnan

others. The intent of obtaining this Information was to

provide the Navy with market researcn in identifying vendor

S
.
b needs. If it were decided to implement CTP's in the Navy,
i
g it would be essentiel to market thelr beneflts, toc 2mphasize
L.
(

why vendors should accept CTP's and why 1t would be gyood for

them (not wny it 1s good for the Navy). The bNavy's
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~ortential use of CTD's ~must re marxet Jdriven 1 adaiticon &2
Zost veneficial.

B. COWCLUSIONS

Thne conclusions roachad 1n hls théeslis apout tne

]

cotential use of CTP's in the Navy are drawn from the
predictions of the models and the survey results. If 1t can
he assumed that those models were correct and tihe aata they
operated on were representative of thelr populaticns, then
it may follow that tne conclusions pased upvon them nhave
merit. Conclusions drawn from the survey are cased upon the

statistically tested market data.

1. First Conclusion

This thesis concludes that the incremental cost

difference between a check and a CTP 1s equal to $.21434.

The check has the higher incremental cost. This incremental
cost difference means that a potential net casn benefit can
ve optained from converting checks to CTP's if the voluwre of
the conversions generatzs sufficient savings to recoup the
investment costs.

2. Second Conclusion

This thesis concludes tnat a realistic annual

savings of $53,575 at NSC, Oakland, could be obtained by

using CTP's. This conclusion 1s predicated upon strong

speculations. Analysis determined tnat for a sample of

payment data, 3.5 percent of the vendors represenced

124
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45 percent of tne cinecks issue

-

recelve

®

1S

(0

the total payirent amount. If these percentages W
representative of the Navy's vendor population in toto, ti=n
the Navy could initially target that small, specific vendor
segment for making payments by CTP's. Paying only that
specific 3.5 mercent of the vendors by CTP's could result in
achieving nearly half of the maximum possible savinags 1f 100
percent conversion from checks to CTP's were made. The
maximum, or absolute, savings predicted in the analysis for
100 percent conversion was $119,056. The apalysis,
additionally, speculated that the targeted 3.5 percent of
the vendors would be capable 0of receiving CTP's by virtue o:
tite size of the payments they received. The reasoning was
that large payments go to large Navy vendors, and large Navy
vendors use large commercial banks. Data indicgte that tine
largest commercial banks can probably "straight throughn"
process CTP's. Most banks do not have tnis capability,

and this fact severely limits the widespread use of CTP's.

3. Third Conclusiocn

Tnis thesis concludes that reslevant fixed costs

from using CTP's coulc be expected and that they woula

affect the pay-back pericd. Using CTP's in the Navy would

probably involve recurring fixed costs for administrative,
training, telephone, l=2gal and printing regquirements that

would not otherwise have occurred if only checks were usad
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to pay vendors. The analysis did not 2stimate whiat thossz

‘s would amount to. It did czlculate wnat tae fix=d

’,
C

m
ot

@]
O
“

sts could ve so that a Navy declsion maxer would pe

inciffzrent to using CTP's. For a decision maker to o=

P T G g vy W WP W S

indiff=rant, tne Navy would experiences no economic gain or

1055 from using CTP's. The dgreater the fixed costs, tne

ctr

longer the pay-bdack period required to racoup the lnvestment
costs. A more important criterion than trne lengtin cf toe
pay-vacit period is the expected econowilc 1i1fe cf tne

investment. A cut-off date, equal tc the estimated econonsic

l1fe, before which the savings generated woula have to sgual

. AN L. .= e~

the investment costs must be decided upon. The recurring
fixed costs that would cause indifference tc using CTP's

wer2 calculated over estimated economic lives of one throuan

el i s

five years. Savings generated by using CTP's bhevond five
years are too uncertain to be brought into the analysis.

4, Fourth Conclusion

e W e e Sns

This thesis concludes that using CTP's in the MNavy

could incur a net cash loss to the Government because of

- onportunity costs from the loss of flcat benefits. For the

time that 1t takes from when the Navy issues a check to pay

l.
i

a vendor until the time the funds are disbursed from the

At

Tre=asury's accocunt, float benefits accrue to the Government.

_.f‘,

|
F* Funds in tne Treasury's disbursesment accounts, wialch are
- helui at "ecaeral Reserve banks, can gpotentially earn intersst
g

¢
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on Federal Resorve notes. This interest 1s =2arned when toe

O

Faderal Reserve loans excess funds in the Treasury's
accounts overnight to Lanks or uses tiem to buy securities.
Thae interest earned, net of tlie Federal Reserve's costs, is
paid to the Treasury. CTP's will effectively eliminate
disbursement float because net settlement for the Navy, tie
Treasury, tihe vendors and their banks will occur

simultaneously. But the opportunity cost of lost interest

to the Treasury may be reduced by other expected veneflts of )
using CTP's that are unknown or could not be measured. The

‘ . -
analysis speculated that the Treasury may already be
experiencing that opportunity cost for the paymwents made by
check to the targeted 3.5 percent of Navy vendors because of
their cash management procedures. If this were the case, é

then it follows that the opportunity cost of lost float

venefits for those payments would not pe a relevant

(] consideration.

Yo

t 5. Fifth Conclusion .

This thesis concludes that companies are in

i

| ¢ consansus about how important some reasons for using CTP's [ |
are comparad to other reasons. If the Navy ware to decide y

[ to use CTP's, marketing that payment wmethod to vendors would
b ) J
| be important. CTP's success for the Navy would depend upon L |

its capability to meat Navy vendor's needs, not its

capabllity to meet the Navy's requirements. The Navvy would

127 ]
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nave td empnaslize to 1ts vendors why they snoullx accept

Py

CTP's, and why 1t would b= gcod for them to be zZaid that

[ty
bl

o

way. Thls thesis can help 1dentify vendor needs. It

stati:

‘h

ti1cally tesrt=2d primary mariet resedarcn diata an

47

1
@]
o

determined the rfollowing order of importance of reasons

using CTP's:

~-1- CTP's permit reduced operating costs.

-2- CTP's permit more streamlined transaction

Nrocessing.

-3- CTP's permlt better cash manayement forecastingj.

-4- CTP's permit participation in the trend toward use

i electronic funds transfer.

-5- CTP' permit improvaed business relationsuios.
- . . . ]
5. Sixth Conclusion .

This thesis concludes that companies are not irn .I

consensus apout which difficulties in implementing CTP's

were more difficult than others. Market researci should

provide the information needed to offer a product or s=rvics

VS

to a specific market segmant. The infournaticn can e ibout

benefits or difficulties, as in the survey conducted. This

thesis attempted to determine if some difficulties in ’;
implementing CTP's were more serious or important than some

were. The results could not be proved statistically

different from a random ordering of the difficulties.
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C. RECOMMENDATIONS

12813 Detween

%
[0

The c¢ost comparisons analyzed in tnis t

using checks and CTP's to pay ilavy vendors are speculative.
It fellows that the conclusions cerived I[rom those

comparisons are of a speculative natur=, tco. The following
recommencations about using CTP's to pay Navy venadrs urs

f=

made witn an understanding of the amount of

unczsoalnty

involved in the analysis and the conclusions.

1. First Recommendatlion

Tre methodology of analysis used in tnis thesis

snould be reviawed and, 1f found acceptabls, tested wiis

wore Jdata. CTP's are r=latively new to the compercial
marketplace. Existing evidence from their limited us= nay
0t constitute aﬂ adeguate kasis for making long—-teo: pollcy
concliusions about the Navy usinc ther., Speculatica was rale
that 1t could b2 cost peoneficial to use CTP's in the Navy,
out further research 15 necessarv to confirm this.
Assumrptions mace about tne capapility of bHanks to process

CTP's and tne willingness of vendors to accept payment bv

that inethod shculc be conrfirmed before cost beneficial use
13 accepnted. Swpeclflc costs needing mores analysis are the

i

(@]

marginal costs of checks and CTP's, ta2 1nvestment costs Of
necassary software (and an estimate of 1ts economic lil=),
and CTP peculiar recurring {ixed costs that ccocula bhe

axpaected,

RACd BF S Sat- uhd- uiarl

A

caid P e

1111(_“4.4_.;




T T v - S B Sl Wl Bad sl e ae et Aed il et AR el Set s Bkt fe A e we Bl A el Al S A Al Rt Sacie 8 Sl Meichu OIS AU AN AR S AR AR
-

z. Second Recommendation
Cr? studies done by ctihers should be raview2d nv

nhe Mavy. The National Automated Clearing House Association

nas more Zdata acout CTP's tinan was analyzed in this thesis.

%2

lt would e to thelr advantage to share these data witi the

Navy. WwWrldesrread growth of CTP use could ke greatly
accelerated 1f the Navy (and other Government agencies) welws
o luplement tnem as a major payment mechanism. The

Treasuryv rcegan a pllot program in 1984 using CTP's. Resulrs

i L

o7 tnat program should be reviewed. Additionally, tne

Lot ]
s
[V

2asu

[at

v nas commissioned studies pertaining to tne

implementation of EFT payment systems in Government

R . § S

Ac=2nciles.

2. I'mird Recommendation J

4

1.:¢ Navy snould continue to monitor both the ]
coamercial environment and 1ts vendors for acceptance and B
e

e,
"y

‘owing w2 of CTP's. CTP's may be similar to direct

J=psit ot that 3 substantial investment will be required to

2at3clisn th=m and ensure their success. Limiting studies ]
k> only the coperating costs of CTP's may lead to ol
. . ' b
sncrrestirating tne cost of developing them as a major 3
mavent o=t 2r fur the Navy, at least in the short run. i

s

T

wls o may prove o D

T g an econonically efficient method for

oot 7 ks venadors 1f enough of them will accept

1390
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EFT. Vendors will accspt thewm only 1f tisre 1s

them in doing so.
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APPENDIX A

VENDOR PAYMENT SAMPLE
SORTED OMN NUMBER OF CHECKS PAID

Number of Checks Paid

Total Dollar Payment Pz2id
Numper oI Invoices Pail

[0 9]
ey

31357 135
37782 57
29

3

(o}
wun

105726
49377 4
36229 35

1631 17
2572 9
1345 8
16223 13
1878 11
8377
1616
1025
211
2143
149
447
364 .
283
6252
6832
522
1108
1784
10192
401
45349
463
462
17306
137
1213
566
445
1238
471
25
1024
172
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Numper of Checwxs Paild

e
[N

[a
Clwo
Fn g

Total Dollar Pavment
Numpe

Paid

]
<

o}

=

(l

)

U

5 o TR el e,

107
1293

117

6l

495

147

519
2600

512
2815
1124
3354
2070
1368
1163

892

379

830
3539
20688

640
1198

533

596
1153

554
1687
25917
6778

634
3593

930
1495 1
1457

451

784

738

441

440

418

409
12000
11343

364

j12
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when the test statistics are significant. T
the analysis procedure is based upon a l=2ast sguaress
calculation, hence the most important and most difficult
entitles will have the lowest rank sums. The least
important and least difficult entitles will have the highest

t statistic for Question 1 was tne only

ct
[}
u

rank sums. The

4]

significant one of tne two calculated. The rezsons I'or using

stimate or ranx order

]

CTP's can then be glven a hest

importance. Tils cannot be done for the difficultizs

experienced in implemwenting CTP's.
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a = o(1l) + 108{2) + T{3) + 3(4) + 4{(5) = 27
o= 0(1) + 5(2) + <(3) + Lla(i) + 3(3) = 35
c = 11(1) + 5(2) + €(3) + 4(4) + 4(3) = 31
do= o4(1l) o+ S2) + 3(3) + &6{4) + 5(5) = 35
e = 5(1) + 3(2) + 4(3) + 4(&) + 15(5) = 1089

For Question 2, the sample, k, was 32, and tie number

0f variables to be ranked, N, remainesd 5. The cxsected ranl:

suim, then, is 96, and the sum of scuares, s, 1s 460. The

calculated Chi squared statistic is 5.73% with

RS
Q.
]

te]
[
14
v
U
O
Fy

freedom. This 1s signiflcant only «t the .25 lavel,

tner

]

fore, the null hypnotihesis 1s not rejected for
Question 2.

The significant value of tne Chi squared test
statistic for cuesticon l's data may be i, “erpreted as
meaning that the respondents are applying similar standards
in ranking the reasons. The similar standards are what
causes them to be 1in agreement. This fact is valuable for
tne Navy to know 1f 1t desires to conduct a vendor oriented
inarketing campaign to encourage use of CTP's. The value
comes from the ability to focus the marketing effort on the
most important factors. There is no independent standard
that the Navy could correctly use to determine what factors
are most important from the vendors' points of view. It is
the respondents' pooled ordering, collected as current

primary data, that 2stablishes a "consensual" standard,

145

bR M i ek el Ve G iE S Mg Ve Bl Sad Sl Al Sl Sl S diAelts Radic A B~ Sl e it A AN AN AN - L AR S AN ENEL AR S SR RS AR




PIIPPRPIRY T WAL SR P SR | PP 2 P

- R AR A S A Uit St R 2 S e Y A e At Nl N S Sl Sl S AR S ARV e el S i

degrees of freedom, then the null hypothesis that the k

[
Q2

tt

rankings are unrelated may be rejscted at that level o
significance.

For Question 1 c¢f the survey, the computed value ©of the
Chi squarsd statistic is 20.52 with 4 degrees of freedom.
This is significant beyond the .005 level, therefore, the
null hypothesis is rejected for Question 1.

Table E-2 lists the observed rankings from Survey
Question 2. These data are tested in the same manner as

ware Question 1l's.

- —— e ——— e T ——— — N A —— o ——— - ———— a— ——

CBSERVED RANKINGS FROM QUESTION 2

DIFFICULTIES IN RANKINGS OF RESPONSES
IMPLEMENTING
1 2 3 4 2
a. 6 10 7 5 4
b. 6 5 4 14 3
C. 11 S 3 4 4
d. 4 9 8 6 5
e 5 3 < 4 16

The rank sums tor tihe difficulties in implemesnting

CTP's are as follows:
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W = . 1

‘{ (N - \) i

4

)

For larger samples (k) or a larger number oI entities )

(N) tne following expression is approximat=ly distrizuted as 4
2 - h

Chl sguared with N - 1 degrees of freedom: 1
;

o

4

4

2 12 S <

g

X = .

"
3
[
3
D
~
Y
th
O
~
D

T-us, ine probablility of the occurrence of anv valu2 as

larse as an observed W under the null hvpoutnes:

[
o1l
(¢
joF
o]
C
w

If the value of the Chi squared statiscic that 1is

“alrulated equals or exceeds the table value for a2

~arcicular level of significance and particular numper of
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1+2+3+d+. .. +N\
)
For this sample of x = 32, and

is

Al B arul S Aane A ae

LA AT I St S S UM A/l AT g

= M) 7o)
2 N
N = 5, the expected ranx sum

5 06) ] [435
2 (5

)] = 105
)

The observed rank sum for each reason 1s then comparsd

to the expected rank sun,

the difference between the two is

squared, and then the squared differences are summed. The

resultant quantity 1s called the sum of the sauares, <.

2

s = (107 - 105)

+ (81 - 105)

+ (118 - 105)

2 -18)2 .

2]
i

tl

S

The statistic s,

1,

+ (27 -
2 + (132
2
(-24)2 + (2

gd2 .

the sum of the squares,

1

7) +

i

05)2

105)2

e (13)2

4 + 324 + 576 + 729 + 169

s then used to

calculate a statistic whose distribution is known.

For small samples (k less

entities ranked, N, are less than 7,

than 20)

Concordance, W, may be computed from
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: OBSERVED RANKINGS FROM QUESTION 1
i; REASONS FOR RANKINGS OF RESPONSES
UsE
® 1 2 3 4 5
fﬁi a. 5 7 8 11 4
o 5. 9 9 10 5 2
!l C. 18 12 7 4 2

d. 2 4 6 11 12
i e. 9 3 4 4 1s
L
2 U
; The rank sum for each reascon for use 1is then computed
i' by adding the observed ranks shown in Table E-1 as follows:
- a = 5(1) + 7(2) + 8(3) + 11(4) + 4(5) = 107
R b= 9(1) + 9(2) + 10(3) + 5(4) + 2(5) = 87
!E c = 10(1) + 12(2) + 7(3) + 4(4) + 2(5) = 81
: d = 2{1) + 4(2) + 6(3) + 11(4) + 12¢(5) = 132
. e = 9(1) + 3(2) + 4(3) + 4(4) + 15(5) = 118
.
If there were only random assignment of rankings to the
reasons for use, then each reason would be expected to
° receive each rank approximately the same number of times.
For a random assignment of rankings, the expected rank sum

. for each reason would be

e
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APPENDIX

Q)]

KENDALL'S COZFFICIENT OF CONCORDANCE PRCCEDURL

The Kendall Coefficient of Concordance 2xpresses tine

[OR
-
~

degree 0f associlation among several variables measure

N

or transformed to, ranks. More specifically, 1t is a
measur2 of the degree of variance among the rankings
assigned to some number of variables by survey respondents
from rankings that could be considered randomly assigned.
The statistic tests the hvpothesis that there is no
agreement anong the rasgpondents. The null and alternative
nypotneses are tinen:
HO: There 1s no agreement on the observed rankings,
otherwise
HI: there 1s agreement on rankings among
tne survey respondents.
The test, then, is one of comparing a measure of the
asscciation between the observed rankings to a measure that
would represent apbsolutely nc agreement. The procedure is
cdescribed as follows:
Let W = the numpber of variables to be ranksad, and let
= the number of respondents assigning ranks. The observad
rankings are ther. arranged in a kx X N table. For Survey

guestion 1, the table would app=ar as shown in Table E-1.
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2 what difficultiss 1iu you syperlence in
implilErentis Corporate Trace FiyTenTs in vour companv?
Please rans (1, most difficult, t© cn 6, least difficulr)
irn order or aifficulty for vyou.

RANK

a. Accurately forecasting the cost/beneflt trade-offis
cf utilizing CTP's was dirfficulc.

b. Establishing the terms of aagreexent for utiliziny
CTpPs was difficult.

C. _____ Making necessary software changes for utilizing
CTP's was difficult.

c. Changing internal corpcrate owrocedures for
utilizing CTP's was difficult.

e. Generating interest of our financial 1nstitutions
in utilizing CTP's was difficult.

f. Qther: .

Thank you again for your participation.
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APPENDIX D ’

EXAMPLE OF SURVEY QUESTIONNAIRE

CORPCRATE TRADE PAYMENT QUESTIONNAIRE

(for companies receiving CTP's, sending CTP's, or onotn)

QUESTION 1: Why did you choose to use Corporate Trade
Payments 1in your company? Please rank (1, most important,
through 6, least important) in order of importance to you.

RANK

a. CTP's permit better cash management forecasting.

. CTP's permit more streamlined transaction
processing.

c. CTP's permit reduced opzsrating costs.
d. CTP's permit improved business relationships.
e. CTP's permit participation in the tr=nd toward use

of electronic funds transfer.

f. Other: .
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APPENDIX C

EXAMPLE OF SURVEY COVER LETTER

[INSIDE ADDRESS: Tailored to recipient]

Dear Mr./Ms.

There 1s considerarle interest within the Department of
the Navy 1in making vendor payments tihirough tile increased use
of electronics funds transfer. More specifically, the
Corporate Trade Payment 1s being considered as a possible
means of making electronic payment to Navy venaors.

It 1s the Navy's interest in this subject that prompts
this letter to you. 1 am a graduate student at tae Naval
Postgraduate School conducting thesis research into the
potential use of Corporate Trade Payments by the Navy. In
pursuing this study, I am trying to identify the relevan
benefits and difficulties that were, or are now, experienced
by actual users of this method of electronic funds transfer.
I identified your company as a user of Corporate Trade
Payments from information supplied to the Navy vy the
National Automated Clearing House Association.

The brief questionnaire that I have enclos=2d will, I
hope, require no more than a minute or two for you to fill
out. Would you please answer the two cuesStions and return
the questionnaire to me in the envelope supplied.

Through analysis of the data I hope you will provide,
along with other aspects of my work, I nope to give the Navy
an objective assessment of the possible use of Corporate
Trade Payments.

Thank you!
Yours very sincerely,
Frederick C. Alke
Captain, United States Marines
Encls.
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Numper of Checiks Paild
Total Dollar Payment Pailu
Numper of Invoices Paid

41
40
37
31
31
23
26
25
22
19
15
14

el sl R S e el
e e S R S W I SN I SR R

TOTALS: 422 528471 700

DATA SUMMARY

Number of vendors: 143

Number of checks issued: 422

Total payment amount: $528,471

Total number of invoices paid: 700

Average numpber of checks received per vendor: 2.95
Average number of invoices paid per check: 1.66
Average dollar payment per check: $1,252 (rounded)

Average dollar paymnent per vendor: $3,696 (rounded)

NOTE: This data summary pertains to voth Appendix A and
Appendix B.
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Number of Checks Paid
rotal Dollar Payusnt Pald
Nunoeyr of Inveoices Paid
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208
207
124
173
167
161

51

161
149
147
1456
140
137
132
122
120
117
111
107
104
100

u
>

87
32
79
74
74
€3
61
57
55
50
49
43
47
4.4
42
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Nunber of Checks Paic
Total Dollar Paynmeat Paic
Numper of Invoices Paid

1349
1345
1328
1293
1238
1198
1163 1
1153
1124
1108
1029
1024
942
937 2
230
8§92
879
830
734
738
640
634
633
596
5606
554
522 1
519
512
495
471
465
463
462
451
447
445
441
440
418
409
401
364
364
318
313
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